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A careful search of the literature has failed 
to reveal any case reports of predatory fish bites 
of humans. However, with the increasing fre- 
quency of predatory fish bites being reported in 
the newspapers, the authors felt that it might 
be of interest to report 4 cases, 3 of their own 
and a fourth from the Surgical Service at St. 
Francis Hospital, Miami Beach, Florida. The 
authors came to some interesting conclusions 
based upon their experience with these 4 reported 
cases. The two most predatory fish in the sub- 
tropical area are the barracuda and shark. One 
can practically diagnose the type of fish involved 
by the type of lesion presented. 

The barracuda is a pike shaped fish of the 
family Sphyaenida. It has long, pointed jaws with 
tazorlike teeth. It ranges in length from 3 to 
8 ft. This fish attacks in a slashing fashion, strik- 
ing its prey and moving off at a rapid speed, then 
later returning to devour it.? Sharks present a 
curved type of incision and almost always in- 
volve a loss of large amounts of tissue, since this 
fish attacks by tearing out chunks of tissue rather 
than by a slashing motion.' 

We are reporting 4 cases in which the attacks 
occurred in shallow water. There were a number 
of interesting factors which were present in all 
of the reported cases: (1) a strong easterly breeze, 
(2) late afternoon at dusk, (3) cloudy day with 
cloudy water, (4) no history of any type of bleed- 


*Senior Attending Surgeon, St. Francis Hos- 
tal, Miami Beach; Visiting Staff: Mount Sinai 
lospital, Miami Beach; Jackson Memorial Hos- 
pital, Miami; Mercy Hospital, Miami; Instructor 
in General Surgery, University of Miami Medical 
School, Coral Gables, Florida. 
tSenior Resident in Surgery, St. 
Hospital, Miami Beach, Florida. 
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ing, menstrual, or otherwise, and (5) no history 
of shiny objects attached to the person. 

It is a well known fact that most predatory fish __ 
feed at dawn and at dusk. Pies 


CASE REPORTS 
Case 1 


E. N., a 38-year-old white married woman, was 
admitted to St. Francis Hospital at 7:10 p.m. on 
July 17, 1956, complaining of multiple lacerations 
of the right leg. She stated that approximately 30 
min. before admission to the hospital, while she 
was swimming in shallow water in front of her 
motel, something bit her right leg. 

Physical Examination. Pertinent findings were 
limited to the large multiple deep linear transverse 
lacerations on the anterolateral aspect of the lower 
third of her right leg. They measured approxi- 
mately 10 cm. in length. Another laceration was 
observed on the dorsal aspect of the foot just 
below the external malleous (fig. 1). 

Operative procedure. A longitudinal incision was 
made between the upper and lower lesions and the 
skin flap retracted laterally to expose the severed 
tendons and nerves (fig. 2). The following tendons 
were severed: tibialis anticus, extensor hallucis 
longus, and the tendons of the 2nd, 3rd and 4th 
longus digitorum, plus the common perineal 
nerve. All tendons and the nerve were repaired 
(fig. 3). We placed a posterior splint on the leg to 
correct the foot drop. Uneventful healing occurred 
and on the eighth day we removed the sutures. 


(figs. 4 and 5). 


Case 2 

W. B., a 13-year-old white boy, was admitted to 
St. Francis Hospital, Miami Beach, Florida, at 
5:00 p.m. on May 138, 1953, complaining of a 
laceration of the left foot, sustained while he was 
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postoperative course without any residual dys- 
function of the foot. 


Case 3 


M. K., a 37-year-old white single woman, was 
admitted to St. Francis Hospital, Miami Beach, 
Florida, at 6:30 p.m. on September 3, 1949, com- 
plaining of a bite on her right leg. She stated that 
while swimming in the afternoon, she felt some- 
thing bite her right leg. Upon emerging from the 
water, she noticed multiple lacerations of her 
right leg. 

Physical examination. She suffered a 12-in. 
second degree laceration of the right leg, extending 
from the midportion of the leg to the dorsum of 
the right foot. The tendon of the extensor hallucis 
digitorum was severed. There was another 6-in. 
laceration on the posterior portion of the leg. 


Fic. 2. Close-up view of laceration. Note 
severed tendons. 


: Fic. 4. Repaired wound, seventh postoperative 
ay. 


Fic. 3. Skin incised between upper and lower 
laceration, and retracted laterally. Note extensive 
lacerations of tendons and nerves. 


swimming at Haulover Beach in the late, cloudy 
afternoon. 

Physical examination. Pertinent findings re- 
vealed the presence of multiple third degree 
lacerations on the dorsum and plantar surface of 
his left foot. X-ray of the foot showed an oblique 
fracture of the distal end of the 5th metatarsal 
bone in good alignment. There was also a trans- 
verse fracture at the distal end of the 4th meta- 
tarsal bone. 

Operative procedure. The laceration was repaired 
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Operative procedure. Both lacerations were 
repaired, including the severed tendons of the 
extensor hallucis digitorum which was sutured to 
the common enterdigitorum tendons with no. 
3 black silk. The patient recovered with no 
residual loss of function. 


M. B., a 49-year-old ities: was admitted 
to St. Francis Hospital on August 21, 1955, with 
ahistory of having been bitten by a fish at approxi- 
mately 6:45 p.m., while swimming near his motel. 

Physical examination. The patient had multiple 


lacerations of the right foot, with complete — 


severance of the 3 extensor tendons. 

Operative procedure. These tendons were re- 
paired according to the method of Bunnell. 
Approximately 80 sutures were used in repairing 
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the multiple skin lacerations. 
eventful convalescence. 


SUMMARY 


The authors have presented four cases of barra- 
cuda. bites of humans from the South Florida 
beach area. The care of these patients and an 
evaluation of the circumstances in these cases 


are noted. 


Dr. John Harrington Tanous 
96th Street 
Bay Harbor Island 
Miami Beach, Florida 
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ee Fig. 1. Thirty-gallon insulated cans used for 
cold and warm water as thermal sources for heat 
exchanger. The outlets with one-way valves, the 
Eastern pumps and the inlets hooked over the 
edge of the cans are included. 


Fie. 2. The inner stainless steel spiral, shown 
beside the Mayon helix into which it is introduced. 


*To be used in conjunction with a DeWall 
bubble oxygenator. 

From the Cardiovascular Section, Mercy Hos- 

pital, Oklahoma City, Oklahoma. 


efficient heat exchanger for the DeWall bubble 
oxygenator is described. 


Fic. 3. The stainless steel hairpins being 
inserted into the venous reservoir—used during 
the warming process. 


1. Thermal sources for heat exchanger. Water at 
about 0°C. (a mixture of ice and water) and at 
43°C. (maintained with two thermostatically 
activated 12,000 BTU heating elements) are 
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Fic. 4. The over-all diagram of the 


Cardiotomy 
Reservoir 


contained in two 30-gallon cans insulated with 
Fiberglas (fig. 1). 

2. Heat exchanger. It consists of 2 parts: a 325- 
em. long, 22-gauge stainless steel inner spiral 
introduced in the 1 or 1.25-in. diameter Mayon 
helix, and 4 pieces of 20-in. long, 22-gauge stain- 
less steel tubing bent into the shape of hairpins 
and placed through the lower end of no. 13 rubber 
cork into the 2.5-in. diameter venous reservoir 
of the DeWall-Lillehei bubble oxygenator (figs. 


2 and 3). Water is pumped through the exchanger 
and heat transfer occurs with the surrounding 
blood. The “hairpins” are used only during the 
warming process. The system is easily cleaned as 
blood comes in contact only with the outside of 
the tubing. 

3. Connecting elements consist of Mayon tub- 
ing, 2 Eastern pumps and brass connectors. Water 
is pumped from one can or the other through 2 
outlets into 3 main lines. The first leads to the 
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TABLE 1 


Data to 16 consecutive patients who underwent mic repair of 
intracardiac lesions 


/Temperature during 


Case | Age Weight Defect |Intracardiac Repair | Outcome 
yr keg. 
31 70 27-30 Living and well 
43 50 29-30 Living and well 
4 16.3 26-30 Died 2nd postoperative day, 
disruption of IV repair 
14 35 27-30 +, Living and well 
4 14.5 | PS. and LS ee 23.5-31 Living and well 
11 43 I.A.D. and ‘aiblordiion 27-30 Living and well 
| for P.S. 
35 43 | Mitral commissurot 26-30 Living and well 
8 19.3 | 25-29 Died 3rd postoperative day, 
extensive bilateral pneu- 
monia 
9 25.5 I.A.D.P.S. 28-29 Living and well 
P.D.A. 
4 14 I.V.S.D.4 24-25 Living and well 
31 59 I.A.D. 24-25 Living and well 
14 27.6 I.V.S.D. 23-25 Living and well 
42 51.7 P.S. and LS. 27.5 | Living and well 
7 18.9 T.O.F. 23-24.5 Living and well 
6 16.5 | T.O.F. 22-23.5 Living and well 
16 eS: | Living and well 


« Interauricular defect. 


Tetralogy of Fallot. 
¢ Pulmonary stenosis, infundibular stenosis. ant ae 


4 Interventricular septal defect. 
¢ Patent ductus arteriosus. 


34 


32 


Intra Esophagea/ TEMP. . 
26 30 


26 


-20 ra) 20 40 60 60 100 120 
TIME - Minutes After Start of Perfusion 


Fic. 6. Temperature chart during hypothermic perfusion and aortic occlusion for repair of inter- 
wien defect in a 70- ati man. 1, aortic occlusion; 2, sortie release; and 3, the ond of the perfusion. 
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pumping through the inner helix was stopped. 
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Fic. 7. Temperature chart during repair of tetralogy of Fallot in a 34.8-kg. boy. At 
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tract widened with an Ivalon patch. 


mattress placed under the patient, the second to 
the inner helix and the third to the hairpins. Any 
line could be independently interrupted. Water 
is returned from the heat exchanger by hooking 
the copper tube terminals over the edge of the 
proper can (fig. 1). 

4. An over-all diagram and direction of flows 
are depicted in figure 4. 
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TIME - Minutes After Start of Perfusion 


Fig. 8. After direct vision pulmonary valvulotomy, there was no drop in right ventricular pressure. 
The temperature was lowered again after reaching 35°C., the right ventricle reopened, and the outflow 


5. Cardiotomy return system. It is described in 
detail. An accurate and dependable vacuum 
regulator maintains the desired aspiration vac- 
uum (fig. 5). 

6. Clinical application. Table 1 summarizes 
our experience in the first 16 consecutive patients 
with a flow rate at about 20 ce. per kg. of body 
weight. 
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DISCUSSION 

This apparatus is simple in design and lends 
itself to local manufacturing. It is easily cleaned 
and decreases the priming volume of the DeWall 
helix without altering its attributes. Its heat 
transfer capacity compares favorably with the 
Brown exchanger (2). Its efficiency is depicted 
in the temperature charts of 3 patients, particu- 
larly in the last one (figs. 6 to 8). The temperature 
had to be lowered again and the right ventricle 
re-entered. As blood is partially warmed in the 
venous reservoir before it is oxygenated, there 
is no fear of the possibility of bubbles being re- 
leased from oxygen-saturated plasma. Whereas 
external hypothermia was used in the first 3 
cases during the preparatory phase of surgery, 
we solely depend, at present, on the most effici- 
ent internal cooling system. It does lower the 
temperature of the vital organs to the desired 
levels within a few minutes. 


SUMMARY 


A simple apparatus for hypothermic perfusion 
is described. 


Dr. Nazith Zuhdi 

4380 N. W. 12th St. 
Oklahoma City, Oklahoma 
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ADDENDUM 


Since the submission of this paper, our system 
was modified to consist of only the inner stainless 
steel helix for heat exchange.* Up to this date, the 
double helical reservoir heart-lung machine has 
been successfully used on 60 patients. In the last 
19 cases, the machine was primed with 5 per cent 
dextrose in water and banked citrated blood (up 
to 5 days old) used to replace that lost during 
surgery. 


* Manufactured by Kimray, Inc., Oklahoma 
City, Oklahoma. 
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The literature is replete with technical varia- 
tions of inguinal hernia repair. Pediatric surgeons, 
with few exceptions, agree that in infants and 
young children simple ligation and excision of 
the sac constitutes an adequate procedure in the 
repair of the indirect or congenital type of hernia, 
and is attended by an unusually low recurrence 
rate. Russell’ in 1925 went so far as to advo- 
cate this procedure for all ages, emphasizing trac- 
tion and twisting the neck of the sac before trans- 
fixion and removal. More recently Hamilton* 
has reported good results from simple sac liga- 
tion and excision in “young, strong adults be- 
tween the ages of 15 and 30 years with strong 
canal floors.’’ His series includes more than 100 
patients who have all been at hard active work 
since 4 weeks after operation without recur- 
rence in the following 2-year period. MacLeod on 
the other hand, reports a series of 140 cases in 
British Army personnel over 17 years of age in 
which 14.8 per cent recurred after employing 
this procedure. He, therefore, concludes that the 
procedure is inadequate. 

The present study was instigated by the case 
of an 88-year-old Negro with a large scrotal 
hernia who had vainly sought surgical care for 
15 years. Admittedly he was a poor risk, but it 
was felt that something should be offered him in 
the nature of compromise surgery with minimal 
operative insult. Accordingly, the technique of 
simple sac ligation was modified to his particular 
needs and carried out. The results seeming sat- 
isfactory, the procedure was employed in 28 other 
instances. Our conclusions are, therefore, based 
on a total of 29 selected cases. 

The patients chosen were all over 50 years of 
age with 2 exceptions, the average age being 65.5 
years. (As the study progressed 2 younger men, 
aged 28 and 33, respectively, were included.) 
Only indirect hernias which were large, descended 
into the scrotum, and presented imminent danger 
of incarceration or strangulation were selected. 


*From the Department of Surgery, Veterans’ 
Administration Hospital, Swannanoa Division, 
Oteen, North Carolina. 


LIGATION AND EXCISION OF T HE INDIRECT ID INGUINAL HERNIAL SAC: : 
AN INADEQUATE PROCEDURE IN THE ADULT.* 


H. U. Stepuenson, M.D., T. 8S. Rarrorp, M.D. 


Oteen, North Carolina 


Selection was determined in the following man- 
ner: The contents of the hernial sac were re- 
placed within the peritoneal cavity. The index 
finger was then placed over the external inguinal 
ring and moved upward along the inguinal canal 
for about 114 in. where pressure was maintained 
over the internal ring by the finger tip. The pa- 
tient was then asked to cough or strain forcibly 
while standing. If the contents of the sac did not 
descend, the hernia was regarded as indirect in 
type and suitable for the operation. If descent did 
occur, the hernia was classified as direct, and the 
patient discarded as a candidate for the pro- 
cedure. Finally, with the hernia reduced and 
held in place as above, the structures of the ab- 
dominal wall were carefully palpated to appraise 
their support. 
TECHNIQUE 

The operative technique employed was as 
follows: The skin over the external ring was in- 
filtrated with 1 per cent Novocain and a 2-in. 
incision made parallel to the inguinal ligament 
to expose the cord at this level. The patient was 
asked to strain forcibly, after which the sac 
usually began to fill, and at this time the sac was 
readily identified and separated from the cord. 
If this did not occur, the cremasteric fibers were 
separated on the anteromedial aspect of the cord 
down to the sac. This was opened, the index 
finger inserted and the sac gently dissected free 
from the other structures of the cord, the latter 
under no circumstances being disturbed from its 
bed. Little or no additional anesthetic was needed 
at this point since little discomfort was experi- 
enced unless undue traction was exerted on the 
peritoneum. Meticulous hemostasis was secured 
by ligation of the most minute vessels with 4-0 
chromic gut. The neck of the sac was brought up 
to the external ring by gentle traction and a 
purse-string suture applied at the base. The re- 
dundant portion was excised and the stump trans- 
posed and fixed beneath the internal oblique mus- 
cle at the level of the internal ring. A variant 
of this procedure was tried in 4 cases wherein the 
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neck of the sac only was freed and ligated and the 
sac -itself incised to prevent the formation of a 
hydrocele and left in situ. This was discarded 
because of the increased difficulty of limiting the 
dissection to the neck only and the increased 
rate of recurrence. Still a third method was em- 
ployed in which the ligated stump was not trans- 
posed, but allowed to retract through the in- 
ternal ring. 


RESULTS 


The results of treatment are based on follow- 
up periods from 3 to 5 years. The analysis of 
results in 29 cases are shown in table 1 

Of the 4 cases treated by transfixion and in- 
cision alone, 3 recurred with a recurrence rate 
of 75 per cent. In 9 cases the sac was transfixed 
at the neck and excised; 6, or 66.6 per cent, re- 
curred. The remaining 16 underwent transfixion, 
excision and transposition of the stump. Of 
these 10, or 62.5 per cent, recurred. Thus the over- 
all recurrence rate of the 3 methods used was 
65.5 per cent. All of the recurrences were found 
at the site of the original hernia, 7.e., the internal 
ring. One of us (H. U. 8.) repaired 17 of the 19 
recurrences, and with few exceptions, the silk 
suture used to ligate the sac was found in the 
wall of the newly formed sac. 

The effect of age on the recurrence rate is shown 
in table 2 

These figures demonstrate the increased re- 
currence rate among the older patients, the group 
in fact, for which the procedure was primarily 
adopted. It is of interest to note that the 2 pa- 
tients in the younger age group, aged 28 and 33, 
respectively, suffered no recurrence, thus con- 
firming the experience of Hamilton.*: 4 

TABLE 1 sae 
Incidence of recurrence = 


| Total | Recur- 
Transfixion and _ incision 
(sac left in situ). ..... 4 3 75 
Transfixion and excision... 9 6 66.6 
Transfixion and excision 
with transposition of 
| 16 10 | 62.5 


STEPHENSON AND T. 8S. RAIFORD 


Vol. 2 
TABLE 2 
Recurrence and age 
Age Total Cases |Recurrence| Percentage 
yr. 
20-50 2 0 0 
50-60 12 8 66.6 
60-70 4 3 75 
70 and over 11 8 72.7 
| 19 | 655 
COMMENT 


The early results in the series seemed suff- 
ciently encouraging to justify continuation of 
the procedure in the older groups and to extend 
its use under certain circumstances to younger 
able-bodied adults. It soon became apparent, 
however, that the results left much to be desired 
and recurrence became so frequent as to cast 
serious doubt upon the adequacy of the ‘pro- 
cedure, certainly in the elderly poor-risk patient 
for whom it was specifically intended. Accord- 
ingly, it has been used on a few occasions only 
during recent years, and then only when ten- 
porary relief from the danger of strangulation 
was necessary. 

It may be argued in criticism of this pro- 
cedure, that sufficiently high ligation of the sae 
cannot be done without incising the fibers of the 
aponeurosis over the internal ring to expose the 
sac at its base. However, in patients where the 
sac was actually excised, dissection and gentle 
traction made it possible to ligate the sac fully 
114 in. above the point of emergence from the 
external ring. As an added safeguard in the ma- 
jority of patients the stump of the sac was fixed 
to the under surface of the internal oblique mus- 
cle at or above the level of the internal ring. 

It is generally accepted that the point of least 
resistance in the recurrence (or development) of 
an inguinal hernia is the internal inguinal ring, 
and as previously pointed out this was proved in 
17 of our 19 recurrences. Considering the elastie- 
ity of the peritoneum at this point, it should be 
obvious that weakness and relaxation of the 
tissues (a condition which increases with ad- 
vancing age) is conducive to recurrence. It has 
been pointed out that in young and healthy 
adults these structures appear adequate to form 
a buttress against the stress on the peritoneum, 
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although the permanency of the repair in ad- 
yancing age cannot be appraised for several years. 
On the basis of our experience in the elderly group 
we are forced to agree with the vast majority of 
writers that a satisfactory and permanent repair 
of inguinal hernia cannot be accomplished with- 
out proper reconstruction of the internal inguinal 
ring and the floor of the inguinal canal. 

With the advances in technique, anesthesia, 
and pre- and postoperative care during the past 
2 decades, age need no longer deter the conscien- 
tious surgeon from performing a complete and 
adequate repair of an inguinal hernia in any age 
group. Debenham and Davis' have pointed out 
that elective repair of inguinal hernia in men over 
55 years of age is attended by a mortality of only 
1 per cent. In cases of strangulation and sub- 
sequent emergency procedures, however, the 
mortality rises to 10 per cent. There seems to be 
no logical reason, therefore, to deprive any pa- 
tient of a definitive and curative elective pro- 
cedure, especially if done with adequate prepara- 
tion. Elderly patients with hernias which offer 
a risk of strangulation should, therefore, be 
strongly urged to undergo the elective procedure. 


SUMMARY 


Twenty-nine cases of indirect inguinal hernia 
in elderly men were treated by ligation of the 
sac only with minor modifications, as a means of 
subjecting presumably bad-risk patients to mini- 
mal operative insult. 

oe this method has proved effective 
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in infants, young children and selected cases of 
young healthy adults, the recurrence rate of 
65.5 per cent in this series proves it a wholly in- 
adequate procedure. 

It is believed that a satisfactory and permanent 
repair in such cases can be accomplished only by 
adequate reconstruction of the internal inguinal 
ring and the floor of the inguinal canal. The 
lowered mortality attendant upon advances in 
surgical technique, anesthesia and pre- and post- 
operative care minimizes the deterrent from an 
adequate and accepted surgical procedure re- 
gardless of the age of the patient. 

Dr. T. 8. Raiford 
301 Doctors Building 
Asheville, North Carolina 
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A significant number of reports dealing with 
the management of penetrating wounds of the 
heart have appeared in the surgical literature.!-!° 
Griswold’ Maynard and co-workers,*: Cooley 
and associates‘ and others have documented their 
experiences with the operative treatment of heart 
wounds. Bigger,? Blalock and Ravitch,*: !° 
Elkin,® © and Bahnson and Spencer! have ad- 
vocated the more conservative approach; namely 
pericardiocentesis, adequate replacement of 
whole blood, plasma and other measures. It is 
not within the scope of this paper to discuss the 
controversy of operative versus nonoperative 
management of penetrating wounds of the heart 
and cardiac tamponade. The purpose of this 
paper is to discuss the management and patho- 
logic physiology of a case with a penetrating 
wound of the left ventricle with cardiac tampon- 
ade and laceration of the left internal mammary 


CASE REPORT 


emergency room of the Spartanburg General 
Hospital on December 27, 1988, with a knife 
wound in the left anterior chest wall along the 
parasternal area of the 3rd innerspace. The knife 
wound was inflicted by his wife. The patient was 
lying on the ambulance stretcher and bleeding 
profusely from the chest wound. 

Physical examination by the senior author 
disclosed the pulse to be slightly palpable; the 
rate was imperceptible. His respirations were 28 
and shallow. There was no blood pressure obtain- 
able. The patient was lethargic, semiconscious, 
and his skin was cold and clammy. He appeared 
to be in profound peripheral circulatory collapse. 
Examination of the chest revealed a stab wound 
in the parasternal area, approximately 3 to 4 cm. 
lateral to the midsternal line in the 3rd innerspace. 
A copious amount of blood jetted out with each 
ventricular systole. The heart sounds were in- 
audible and the lungs were clear to auscultation 
and percussion. The remainder of the examination 
was negative. 

The clinical impression was acute cardiac 
tamponade with profound peripheral circulatory 
collapse due to laceration of the heart and/or 


LACERATING WOUND OF HEART: 


REPORT OF A CASE 


JosePH Honce, M.D., G. B. Hoper, M.D., anp W. C. Haaerrry, M. D. 


saat Spartanburg, South Carolina 


great vessels. During the examination the patient 
was typed and cross-matched for several pints of 
blood. A phlebotomy was done and 500 ce. of § 
per cent glucose in water with 2 ampules of 
Levophed and 100 mg. of Solu-Cortef were given 
intravenously. The patient was immediately 
carried to the operating room on the ambulance 
stretcher and placed on an operating table where 
an attending anesthesiologist was awaiting the 
arrival of a patient with a perforated peptic 
duodenal ulcer. Fortunately, the operating room 
was in readiness for the perforated ulcer patient. 
Blood was given immediately, and while general 
endotracheal anesthesia was being administered, 
the chest was entered through the 3rd left inner- 
space. The left internal mammary artery and veins 
were found to be partially lacerated. These were 
divided between clamps and secured with 2-0 silk 
suture ligatures. Upon entering the chest, there 
was a@ massive hematoma involving the entire 
pericardial fat pad. The costochondral junctions of 
the 3rd and 4th ribs were divided in order to gain 
more exposure into the anterior mediastinum. 
The left phrenic nerve and_pericardiophrenic 
vessels and outflow tract from the left ventricle 
were identified. The pericardium overlying the 
proximal portion of the ascending aorta was 
divided. The hemorrhagic, pericardial fat pad 
was divided by sharp dissection. The underlying 
pericardium was identified along with an incision 
through the pericardium and left ventricle. With 
each ventricular systole, a jet of blood was evoked 
from the left ventricle into the pericardial cavity 
and against the large overlying pericardial hema- 
toma. 

The pericardium was further incised superiorly 
along the base of the outflow tract and inferiorly 
over the left ventricle. A 4-cm. laceration, approxi- 
mately 14 em. lateral to the anterior descending 
branch of the left coronary artery was found. 
Stay sutures of fine silk were placed in the peri- 
cardium and the pericardial flaps were retracted 
laterally. Hemorrhage was partially controlled 
with digital pressure over the left ventricular 
wound. The left ventricle was closed with inter- 
rupted 3-0 silk sutures, and during placement of 
the 4th silk suture the cardiac rhythm became 
momentarily irregular, but was controlled after 
8 ec. of 1 per cent procaine hydrochloride was 
applied over the surface of the left ventricle and 
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the superficial cardiac vagal nerve fibers. The 
pericardium, the pericardial cavity and the thorax 
were thoroughly irrigated with sterile saline 
solution. The pericardium was left open and 
bleeding from the pericardial fat pad and flaps 
was controlled with 4-0 interrupted silk sutures. 
An intercostal rubber catheter was inserted into 
the left hemithorax and brought out through the 
anterior portion of the chest wound. 

The lung was re-inflated after the costochondral 
junctions of the 3rd and 4th ribs were approxi- 
mated with doubled 0 chromic catgut sutures. 
Double pericostal sutures of 0 chromic catgut were 
used to close the third innerspace and interrupted 
(chromic catgut sutures for the muscle layers of 
the chest. The skin was approximated with 4-0 
interrupted silk sutures and the intercostal 
catheter was anchored to the chest wall with 2-0 
silk sutures. The wound was dressed with sterile 
gauze and an elastoplast pressure dressing. The 
thoracotomy tube was connected to an under- 
water seal. The patient tolerated the procedure 
satisfactorily, and at the termination of the 
operation, the blood pressure was 120/70, pulse 
90, and his respirations were 22. During surgery 
the patient received 1500 cc. of whole blood and 
500 cc. of 5 per cent glucose in water. The total 
amount of blood received before and during 
surgery was 2000 cc. 

The patient’s postoperative course was rela- 
tively uneventful. During the first 24 hr. after 
operation, he developed a systolic hypotension 
which responded to a vasopressor, Aramine, with 
60 mg. in a liter of 5 per cent glucose in water 
solution. This was continued for 36 hours. He was 
given 1500 units of tetanus antitoxin and was 
maintained on the antibiotics, penicillin, strepto- 
mycin and Chloromycetin, 500 mg., twice daily. 

The chest drainage tube was removed in 48 hr. 
There was approximately 600 cc. of serosanguine- 
ous drainage. During the 2nd postoperative week 
the patient developed a_ superficial wound 
infection which responded to warm saline com- 
presses and antibiotics. He responded well to bed 
rest and restricted activities. He was discharged 
on February 7, 1959, with no evidence of cardio- 
vascular or pulmonary impairment. He has been 
followed monthly for the past 6 months and his 
cardiovascular status is excellent. The patient 


has gained approximately 20 pounds in weight and 


LACERATING WOUND OF HEART 


left ventricle into the pericardial cavity and into 
the overlying pericardial fat pad, thus forming 
a massive hematoma. The ventricular wound was 
obturated by blood clots, fibrin, and the large 
hemorrhagic pericardial fat pad. The presence of 
the hemopericardium and increased intraperi- 
cardial pressure exerted a compressive effect 
which materially aided in tamponading the 
wound. Yet these factors were not sufficiently 
effective in controlling bleeding and justifying 
conservative treatment such as pericardiocente- 
sis, although it would have been desirable to per- 
form pericardial aspirations, replace blood, and 
observe the response to pericardial decom- 
pression, in the patient reported, the severity of 
the cardiac wound and laceration of the internal 
mammary vessels, mitigated against nonopera- 
tive treatment. 


SUMMARY 


1. Laceration of the left ventricle and left 
internal mammary vessels in a 31-year-old 
Negro man with cardiac tamponade and pro- 
found peripheral circulatory collapse resulting 
from a stab wound to the chest is reported. 

2. The pathologic physiology by which the 
pericardial fat pad prevented exsanguination is 
discussed. 

3. With parasternal wounds one must suspect 
laceration of the internal mammary vessels. Per- 
icardial aspirations, replacement of blood, and 
other conservative measures are advisable in 
mild cardiac wounds or before left ventricular 
cardiorrhaphy if circumstances so permit. Left 
ventricular cardiorrhaphy is the treatment of 
choice in severe lacerations of the heart. 
Dr. Joseph Hodge 
Hodge Clinic 
3 Catawaba Street 
Spartanburg, South Carolina. 
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has returned to work. 


The pericardial fat pad was the basic factor in 
preventing exsanguination in this patient by 
tamponading the cardiac wound. With each 
ventricular systole the blood was ejected from the 
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ADDENDUM 


Since submitting this paper for publication, 
the senior author has had occasion to attend q 
37-year-old Negro on February 20, 1960, who 
had sustained a left parasternal penetrating 
knife wound of the chest and heart. The patient 
was in profound peripheral circulatory collapse, 
bleeding profusely from the chest wound. 

At operation, the internal mammary arteries 
and veins and pericardium were lacerated. The 
left atrium was severely contused. Again a large 
pericardial fat pad hematoma was found, and 
this was of aid in partially controlling hemorrhage. 
The patient made an uneventful recovery follow- 
ing ligation of the internal mammary vessels. 
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AMEBIC OF THE 1 LARGE INTESTINE: 
REPORT OF A CASE* 
W. Epwarp Frencu, M.D., F.A.C.S 


Amebic granuloma of the large intestine is not 
uncommon, however, cases of multiple granu- 
lomas are somewhat of a rarity. Spicknall and 
Peirce! in 1954 reported that only 25 cases had 
been recorded. The rarity of this condition seems 
to justify the publication of the following case. 

Two excellent reviews”: ” of this subject have 
been published in the last few years. Lengthy 
discussion of the material contained in these 
articles would be superfluous. 

The pathology of these lesions has been known 
for some time;!: 1% 14 in fact, Councilman and 
LaFleur! in 1891 described the marked thicken- 
ing of the gut wall in cases of amebiasis. It has 
been described later as a fibroblastic prolifera- 
tion with edema and round cell infiltration lo- 
cated chiefly in the submucosa, and particularly 
in the subserosal layer.’ 

The locations of the lesions in the cases re- 
ported by Radke? were as follows: 


Location in 119 cases 


43 Ascending Co- 

18 Descending Co- 


Multiple sites.... 15 


In many reported cases, a mass will persist in 
spite of anti-amebic therapy (as the case being 
reported), and the presence or absence of ameba 
in the stool does not necessarily verify nor refute 
the diagnosis of amebic granuloma.” * * "1% 
There have been many cases in the literature of 
amebic infestation with carcinoma.* Harris 
in 1898 mentioned the great difficulty in differ- 
entiating the amebic granuloma from carcinoma, 
even at the operating table.’ 

Surgical attack upon these lesions may be nec- 
essary, because of obstruction, partial or com- 
plete, but primarily because of the inability to 

*From the Department of Surgery of the 


» tist Memorial Hospital and The University 
ee School of Medicine, Memphis, Ten- 


Memphis, Tennessee 


distinguish it from a neoplastic lesion. However, 
the mortality rate following surgery for 
these lesions has been reported to be very 
high.* 5-8, 10-12. 14 T¢ is felt that this is true, how- 
ever, in those patients in whom a resection is done 
in the presence of an active amebic infection. The 
morbidity following resection of amebic granu- 
lomas in those patients whose stools are negative 
for ameba is not greater than in resections done 
for cancer. Therefore, the statement that the re- 
section of an amebic granuloma carries an ex- 
tremely high mortality, does not in itself seem 
justifiable. 


CASE REPORT 


N. J., a 24-year-old white woman, was admitted 
to the Baptist Memorial Hospital on February 6, 
1956, with a large mobile, nontender mass in mid- 
epigastrium. Her referring physician stated that 
he had seen her approximately 4 months previ- 
ously for the above mass. Stool examinations, at 
that time, were positive for ameba. He placed her 
on Aureomycin and Diodoquin, but the mass 
persisted. During the course of her treatment and 
subsequently, she remained asymptomatic other 
than increasing weakness. 

The past history revealed several bouts of mild 
diarrhea during the past year. 

Physical examination revealed a well developed, 
poorly nourished, white woman, not in acute 
distress. Her weight was approximately 90 pounds. 
The examination was negative except for the 
abdomen. Just beneath the umbilicus was a 10 to 
12 em. firm, mobile, nontender mass. Rectal and 
pelvic examinations were negative. 

The preoperative studies included stool exami- 
nations, (which were negative for parasites) 
barium studies of the colon, and intravenous 
pyelography. The intravenous pyelogram revealed 
normal functioning kidneys, but the right ureter 
was displaced medially. The barium studies of the 
colon were reported as follows: 

‘There was noted a napkin-ring lesion in the 
sigmoid, measuring approximately 8 cms. in 
length with a very definite sharp-cut appear- 
ance, characteristic of carcinoma. There was a 
small collection of barium in the center which 
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Fig. 1. Photograph of the filling component of 
barium enema studies after retouching, in order 
to emphasize the filling defect. In the transverse 
colon and sigmoid colon are the 2 lesions described 
in the text. 


had the appearance of an ulceration. The soft 
tissue density of this mass appears to extend 
medially as far as the right ureter and ap- 
parently corresponds to the palpable mass that 
was noted on physical examination. The rest of 
the colon appeared normal. In the mid-trans- 
verse colon a slight constriction was noted and 
possibly represented another lesion.’’ (Fig. 1.) 
Surgical exploration of the patient was felt 
justifiable because of the history of persistence of 
the mass after adequate antiamebic therapy; 
negative stool examinations for ameba; and x-ray 
findings consistent with those of malignancy. At 
exploration, 2 lesions were found. One was in the 
sigmoid and a still larger one in the transverse 
colon. The tumors seemed to involve all layers of 
the colon, and the transverse colon lesion was 
adhered to several loops of small intestine. The 
lesion in the sigmoid colon was of the napkin-ring 
type. The lesions could not be distinguished 
grossly from carcinoma. This was particularly 
true in the presence of large mesenteric and 
aortic lymph nodes. No lesion could be seen in the 
liver. After some deliberation, it was felt that both 
lesions should be resected. This was done by re- 
secting the distal half of the transverse colon, the 
attached loop of small intestine, the splenic 
flexure, the descending colon, and the upper 
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sigmoid colon. All anastomoses were of the end-to- 
end type. It was also felt that if the lesions were 
malignant, the resection would be a palliative one. 

The pathology report was amebic granuloma of 
the large intestine, involving all layers of the 
colon (fig. 2). There were 33 hyperplastic nodes 
found. 

The patient’s immediate postoperative course 
was good. However, upon the 12th postoperative 
day, it was obvious that a left subdiaphragmatiec 
abscess existed along with a possible pelvic 
abscess. It was thought wise to incise and drain 
these abscesses, and to do a cecostomy for it 
became apparent that there was a leakage of the 
suture line. This was thought due to a technical 
complication rather than one peculiar to amebic 
granuloma. 

Her hospital course following the incision and 
drainage of the subdiaphragmatic and _ pelvic 
abscesses was slow, but she improved gradually 
until she was discharged on the 21st hospital day, 
following the second procedure. Numerous 
attempts, while in the hospital, and subsequently, 
to find amebae in the draining sinus as well as in 
her stools have been unsuccessful. The patient has 
steadily gained weight and strength, and some 36 
months following surgery (January 1959) has no 
complaints. She has had no return of symptoms 
of amebiasis since surgery, and a barium enema 
done in January 1959 reveals a short but normal 
appearing colon. 


The belief that surgery for amebic granuloma 
is precarious seems to be justified in this case. 
However, the author feels that if the stool is 
free of amebae, then surgery for amebic lesions 
should carry no higher degree of morbidity or 
mortality than one for carcinoma. 

In this case, the complications were not 
thought due to ameba, since none could be found 
after repeated attempts preoperatively, or in the 
contents of the drained abscesses, or in the stools 
following surgery, even 36 months later. 


SUMMARY 


1. Multiple amebic granulomas of the colon 
simulating granuloma are observed only rarely. 
2. Amebic granuloma simulating carcinoma 
should be subjected to surgical treatment, after 
proper amebic therapy and bowel preparation. 
3. A case report exhibiting multiple amebic 
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found in a section taken from the surgical specimen. 


granulomas resembling carcinoma, successfully 
treated by surgery, is presented. 


20 8S. Dudley Street 
Suite 211-B 
Memphis 3, Tennessee 
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The diagnosis of acute abdominal pain with 
localization in the right lower quadrant is a prob- 
lem that taxes the most astute clinician. By far 
the most frequently considered disease occurring 
in this area is acute appendicitis. How much more 
difficult is the problem when the patient with 
acute right lower abdominal pain has a history 
of an appendectomy. 

To enumerate all the diseases that might cause 
acute right lower abdominal pain would be to 
list a wide variety of both intra-abdominal and 
extra-abdominal disorders. In this discussion, we 
are presenting a series of cases which illustrate 
the diagnostic problem of acute right lower ab- 
dominal pain occurring in a wants with a his- 
tory of an appendectomy. z 


CASE REPORTS 


Case 1. A 26-year-old white male was admitted 
on January 23, 1955, to The George Washington 
University Hospital with right lower abdominal 
pain of 4 days duration. In 1949, 514 yr. before 
admission, the patient had an appendectomy for 
acute appendicitis. Since that time the patient 
had complained of monthly episodes of right lower 
abdominal distress lasting from 10 min. up to 12 
hr. The pain was dull and cramping with a con- 
stant generalized discomfort throughout the entire 
right lower abdomen. There was no radiation to 
the groin, testicles or back. He was most com- 
fortable when lying down. There was no nausea, 
vomiting, change in bowel habits, melena, ab- 
dominal distention, food intolerance or emotional 
disturbance. 

In June 1952 the patient developed constipation, 
nausea, vomiting and malaise for 3 days. After 
reoperation through a right rectus incision, he was 
told that he had an intestinal obstruction due to 

‘adhesion across the colon.” 

Forty days following his second operation he 
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AC U TE RIG HT LOW E R ABDOMIN AL ae IN = TENTS Wi T H PAST HISTORY 
APPENDECTOMY* 


again developed nausea, vomiting and consti- 
pation. Roentgen ray examination supposedly 
revealed a ‘‘twisted loop of bowel’’ causing ob- 
struction. He was treated with a Harris tube and 
recovered after several days without operative 
intervention. 

Physical examination was entirely normal 
except for the abdominal examination. There was 
a well-healed McBurney scar and a well-healed 
right rectus scar in the right lower abdomen. No 
organs or masses were palpable, and there was no 
tenderness. 

Laboratory examination revealed a white blood 
cell (WBC) count of 11,750 with 76 segmented, 3 
lymphocytes and 1 eosinophile. The hematocrit 
was 48. The urine was normal. 

The abdomen was explored on January 4%, 
1955, through the old right rectus incision. On 
initial exploration of the cecum and surrounding 
area, no appendix was found. After the ascending 
colon was mobilized medially, a chronically in- 
flamed appendix was found retroperitoneally in 
the right paracolic groove. 

Pathologic examination of the appendix re- 
vealed an organ 3.5 em. long by 0.9 em. in di- 
ameter. Examination of fatty tissue, thought to 
be the mesoappendiceal fat pad, showed no evi- 
dence of a suture. 

Final diagnosis was thought to be recurrent 
attacks of periappendicitis. Recovery has been 
complete. 


Comment. This is an example of a case in which 
the appendix had not been removed, even though 
the patient supposedly had an appendectomy. 
One can only speculate as to what was done at 
the time of the original operation, but it is en- 
tirely possible that an acutely inflamed cecal 
diverticulum or appendix epiploica was mis- 
takenly excised for the appendix. 


Case 2. A 12-year-old white boy was admitted 
to The George Washington University Hospital 
on February 14, 1954, with a 34-hr. history of 
epigastric and periumbilical dull aching pain, 
associated with several episodes of nausea and 
vomiting. He had several loose bowel movements. 
On the morning of admission, the pain localized 
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in the right lower abdomen, and the nausea and 
yomiting abated. 

At the age of 5 the patient had undergone an 
abdominal operation elsewhere, and supposedly, 
an appendectomy had been performed. A small 
incisional hernia was present. 

Past history and system review were non- 
contributory. The oral temperature was 38.6°C.; 
the pulse was 100 per minute. The patient pre- 
ferred to lie on his right side with his legs flexed. 
There was marked tenderness and moderate 
spasm with moderate rebound tenderness in the 
right lower abdomen. The psoas and obturator 
signs were positive. 

Laboratory studies revealed a WBC count of 
12,900 with 76 segmented, 5 bands and 19 lympho- 
cytes. The urine was normal. 

At operation the previous scar was excised, and 
through a McBurney incision an acute gangrenous 
appendix was removed. The appendix measured 
5.5 cm. by 1 cm. 

Final diagnosis was acute appendicitis of the 
proximal appendiceal stump. 


Comment. The problem of appendicitis oc- 
curring in an appendiceal stump has been dis- 
cussed in the literature on several occasions.*: 8 
Greene* recently summarized the problem by 
stating, ‘As a result of incomplete removal of the 
appendix, such complications as a recurrence of 
acute appendicitis, perforation with peritonitis 
and perforation with abscess formation may occur 
and present a most difficult diagnostic challenge. 
An inaccurate diagnosis is usually made because 
the doctor is aware of a previous appendectomy.” 


Case 3. A 58-year-old white physician was 
admitted to The George Washington University 
Hospital on May 18, 1959, with a history of being 
awakened about 12 hr. before admission with a 
a pain in the right lower abdomen which recurred 
at periodic intervals. The pain was not colicky or 
crampy and did not radiate. Following the onset 
of pain, he vomited clear whitish material. He 
had a normal bowel movement on the morning of 
admission. No urinary symptoms were elicited. 

One year before admission the patient under- 
went a drainage of an appendiceal abscess. He was 
told that his appendix was removed. Since that 
time he had suffered continuous discomfort in the 
right lower abdomen. Numerous incisional ab- 
cesses drained and healed spontaneously. The 
remainder of the past history and system review 
was noncontributory. 

On admission, the blood pressure was 190/124, 
pulse 84 per minute, respiration 24, temperature 
3 di tended, and there 


was guarding and rebound tenderness over a well- 
healed scar in the right lower abdomen. Bowel 
sounds were normal. Rectal examination was 
normal. 

On admission, there was a WBC count of 11,000 
with 90 per cent segmented cells. The urine was 
normal except for 6 to 8 RBC, and an intravenous 
pyelogram was normal. Serum amylase was 17 
units (normal). On the day following admission, 
his temperature rose to 38°C. 

At operation the cecum, which was found to be 
markedly adherent to the lateral abdominal wall, 
was reflected medially. The scar of a previous 
appendectomy was recognized. On further dis- 
section, a tubular structure with a lumen was 
found. It proved to be the distal part of the 
appendix, measuring approximately 3 cm. in 
length and attached by its remaining mesentery. 
It was acutely inflamed, but showed no evidence 
of a fecalith or obstruction. 

Pathologic diagnosis was acule appendicitis in 
an appendiceal tip. 


Comment. This case is extremely unusual in 
that the acute appendicitis occurred in the distal 
stump of the appendix which remained attached 
by the mesoappendix after a previous episode of 
appendicitis with perforation. 


Case 4. A 36-year-old white woman was ad- 
mitted to The George Washington University 
Hospital on August 20, 1958. Two days before 
admission the patient developed a constant aching 
pain in the right lower abdomen, diffuse peri- 
umbilical discomfort, and a low grade fever. There 
was some anorexia and nausea, but no vomiting. 
The bowels were normal. There were no urinary 
symptoms. The patient had undergone a chole- 
cystectomy and appendectomy in 1940. Otherwise 
the past history and system review were non- 
contributory. 

On admission, the blood pressure was 110/82, 
pulse was 82 per minute and the oral temperature 
was 37.8°C. The abdomen was not distended, 
bowel sounds were hypoactive, and an upper right 
paramedian scar was well healed. The abdomen 
was soft with diffuse tenderness in both lower 
quadrants. Point and rebound tenderness with 
muscle guarding were present in the vicinity of 
McBurney’s point. No organs or masses were 
palpable. 

On admission, the hematocrit was 48, WBC 
count was 15,500 with 83 segmented cells, 2 band 
forms and 15 lymphocytes. Urinalysis revealed 
occasional WBC and 1 to 3 RBC per high power 
field. The intravenous pyelogram was within 
normal limits. 

On the evening of admission, the abdo 
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explored through a McBurney incision. Cultures 
established the presence of Escherichia coli in the 
serosanguinous fluid found in the peritoneal 
cavity. In the retrocecal area there was an inflam- 
matory mass of tissue containing a fecalith con- 
nected to the cecum. This structure was excised 
and the cecal area inverted with Lembert sutures. 

Pathologic diagnosis was acute gangrene of a 
solitary diverticulum of the cecum. 


Comment. Acute inflammation of a solitary 
diverticulum of the cecum is an entity which is 
being recognized more frequently, although it is 
still uncommon.* 

These diverticula are not related to the gen- 
eralized diverticulosis of the colon, but are prob- 
ably embryologic in origin. Lauridsen and Ross‘ 
report that a fecalith was found within the di- 
verticulum in more than one-half of the patients 
with this disease, and our patient had this ab- 
normality. Usually the lesion is not diagnosed 
until the time of surgery, and even then the 
diagnosis may be obscured because of dense in- 
flammatory tissue reaction. 


Case 5. On August 6, 1955, a 50-year-old white 
physician was readmitted to The George Washing- 
ton University Hospital with a 12-hr. history of 
dizziness and a severe constant right upper 
abdominal pain. There was nausea, and on one 
occasion he vomited undigested food. This pro- 
vided considerable relief from the pain which still 
persisted. 

The patient has been previously admitted to 
The George Washington University Hospital on 
May 27, 1955, at which time he had undergone an 
appendectomy for acute suppurative appendicitis. 
His postoperative recovery had been uneventful. 

The blood pressure was 110/80, pulse 60 per 
minute, temperature 36.8°C. The abdomen was 
flat; a recent McBurney appendectomy scar was 
noted. There was a marked tenderness and guard- 
ing in the right lower quadrant of the abdomen. 
Rebound tenderness was present in the same area. 
No distinct organ was palpable, but there was a 
sense of fullness and resistance in the right upper 
abdomen. 

Laboratory studies on admission revealed a 
hematocrit of 48, WBC count 17,450 with 79 
segmented forms, 4 bands, 16 lymphocytes and 1 
eosinophile. Urinalysis and serum amylase were 
normal. Roentgen ray studies showed no opaque 
calculi on the flat plate. 

The abdomen was explored through a right 
subcostal incision, and a slightly edematous gall- 
bladder containing calculi was removed. In ad- 
dition, an enormous Meckel’s diverticulum 15 em. 
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from the ileocecal valve, with the tip pointing 
toward the right upper quadrant, was discovered 
and excised. 

The pathologic diagnosis was chronic cholecys- 
litis with cholelithiasis, cholesterolosis of the 
gallbladder and chronic Meckel’s diverticulitis. 


Comment. Acute cholecystitis may occur in the 
immediate postoperative period following any 
type of surgery. It has been variously attributed 
to the effects of anesthetic agents causing con- 
traction of the gallbladder with impaction of a 
stone in the cystic duct; palpation of the gall- 
bladder with stones causing the same sequence; 
or due to the effects of alternating preoperative 
starvation causing a distended gallbladder fol- 
lowed by violent contraction of the organ with the 
first meals postoperatively. 

In the patient presented, acute right-sided ab- 
dominal pain occurring less than 3 months after 
appendectomy presented a most confusing pic- 
ture, especially since a previous history of gall- 
bladder disease could not be elicited. 

The possibility of the Meckel’s diverticulum 
being the cause of the above symptoms cannot 
be ruled out. 


Case 6. A 52-year-old white physician was 
originally admitted to The George Washington 
University Hospital on August 26, 1952, with a 
history of nausea and malaise of 4 to 5 days 
duration, associated with a generalized dull 
aching upper abdominal pain which had pro- 
gressively increased in the past 2 days. There was 
occasional vomiting without hematemesis. 

The blood pressure was 130/78, pulse 80 per 
minute, and temperature 37°C. Examination of 
the abdomen revealed mild distention, with 
tenderness and spasm throughout the entire upper 
abdomen. The liver and gallbladder were not 
palpable. There was a right lower quadrant 
appendectomy scar from an operation performed 
in 1941. 

Laboratory studies revealed a hematocrit of 46, 
WBC count of 8150 with 70 segmented forms and 
30 lymphocytes. The urine was normal. Roentgen 
ray studies of the abdomen on August 27, 1952, 
showed dilation of the stomach with no evidence 
of mechanical bowel obstruction. Barium enema 
on the next day showed a normal large bowel 
except for generalized distention above the 
rectum, without evidence of localized intrinsic 
disease. 

The patient’s abdomen became more distended, 
and he was placed on continuous nasogastric 
suction and given several enemas. Despite this, 
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his condition grew worse and on August 31, 1952, 
he was placed in an oxygen tent. He became febrile 
with elevation of his temperature to 39.8°C on 
occasions. Intensive fluid and electrolyte replace- 
ment were carried out. By the 9th hospital day, 
the patient’s condition had improved sufficiently 
to allow his transfer to another hospital with no 
definite diagnosis having been established. 

The patient was readmitted to The George 
Washington University Hospital on October 26, 
1952, as an emergency. At this time his chief 
complaint was a cramping lower abdominal pain 
with nausea and vomiting of 3 days duration. 
For the past few days before admission, he had 
watery stools without blood or mucus. On the 
night before admission, the pain in the abdomen 
was colicky and severe and centered about the 
umbilicus. There had been some swelling in the 
right lower abdomen, associated with the colicky 
pain. 

In addition, the patient gave a history of being 
in another hospital for 1 month following his 
initial admission to The George Washington 
University Hospital. Again, no definite diagnosis 
had been established. He had been treated with 
intravenous fluids and nasogastric suction. Other- 
wise, the past history and system review were 
negative except for a recent gastrointestinal series 
which showed what was thought to be a Meckel’s 
diverticulum. 

Physical examination on this admission revealed 
the blood pressure to be 122/84, pulse 88 per minute, 
temperature 37.8°C. Bowel sounds were in rushes, 
hyperactive, and with high-pitched tinkles. There 
was diffuse tenderness, especially about the 
umbilicus and the upper inner part of the right 
lower quadrant of the abdomen. A sausage-shaped 
mass was visible and palpable in the right lower 
abdomen parallel to the iliac crest. The hematocrit 
was 41, the WBC count was 9550, and the urine 
was normal. 

The abdomen was explored through a right 
paramedian incision. Several adhesions were 
present about the terminal ileum. Approximately 
18 in. from the ileocecal valve a constricted area 
of the ileum was densely adherent to the posterior 
surface of the bladder. It was impossible to dissect 
this loop without entering the lumen. Inspection 
of the mucosa showed a granular reaction with a 
small constricted lumen. The bowel proximal to 
this area was dilated while that distally was 
collapsed. The constricted portion of the ileum 
was resected and intestinal continuity re-es- 
tablished by means of a side-to-side anastomosis. 
The patient’s postoperative course was entirely 
uneventful. He has been well ever since surgery. 

Pathologic examination of the resected ileum 


showed a segmental type of ileitis. 
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Comment. Whether this represented a varia- 
tion of regional enteritis or not is speculative. 
In view of the complete recovery following a 
simple resection of the localized area of involve- 
ment, a true regional enteritis is not likely. How- 
ever, regional enteritis, because of its predilec- 
tion for the terminal ileum, frequently will pre- 
sent a clinical picture which may mimic an acute 
appendicitis. In our patient, the clinical picture 
was indeed confusing, but on his final admission 
he presented with definite right lower abdominal 
pain. The problem was made more difficult by a 
roentgen ray report of a Meckel’s diverticulum. 


Case 7. A 44-year-old white man was admitted 
to The George Washington University Hospital on 
October 5, 1958, with a 5 hr. history of the sudden 
onset of sharp lower abdominal pain. He had had 
episodes of abdominal pain in the past which had 
been attributed to ‘‘colitis.’’ However, this pain 
had become persistent and more severe. He had 
had one semi-liquid, semi-formed bowel movement 
which was light brown in color, and one episode 
of vomiting. Several doses of demerol only partly 
relieved his pain. There were no urinary symp- 
toms. No food intolerances or jaundice were noted. 

The past history was rather involved. He had 
an appendectomy 22 yr. previously. The appendix 
was said to be normal. A diagnosis of malaria was 
made 20 yr. previously, and the patient was 
treated successfully. About 15 yr. previously he 
began to have many loose stools, some of which 
were watery and semi-solid. He was told that he 
had an undetermined type of colitis and was 
treated with medication and a special diet. About 
12 yr. before admission he began having inter- 
mittent episodes of abdominal pain, joint swelling 
and renal infections. Ten years before admission, 
the diagnosis of chronic gout was established, and 
he was treated at various times with colchicine, 
cortisone and Benemid. Recently his gouty 
attacks had been under fairly good control. 

On admission, he had a blood pressure of 130/76, 
pulse 60 per minute and temperature of 37.2°C. 
He appeared acutely ill. The abdomen was slightly 
distended, and there was a right lower quadrant 
McBurney scar. Generalized abdominal tenderness 
and rebound tenderness were present in the right 
lower quadrant of the abdomen. There was moder- 
ate right-sided costovertebral angle tenderness. 
Bowel sounds were hypoactive. No organs were 
palpable, but there was a suggestion of fullness in 
the right lower quadrant of the abdomen. Rectal 
examination showed tenderness on the right side 
of the upper ampulla. 

On admission, the hematocrit was 43, WBC 
ount was 12,500 wi s and 12 
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lymphocytes. Urinalysis showed leukocytes too 
numerous to count and red cells 10 to 20 per high 
power field. Flat and upright roentgen rays of the 
abdomen showed a shadow in the right lower 
abdomen, possibly an ectopic kidney. 

In view of the admission urinalysis, it was felt 
that a urinary tract infection was present, al- 
though the presence of an acute inflammatory 
process in the area of the cecum still was a possi- 
bility. Cystoscopy and retrograde pyelography 
were performed on the day following admission. 
This demonstrated ectopy of the right kidney 
which partially overlay the spine at the level of 
L+4 and L-5. There was failure of complete 
rotation of the right kidney with moderate dilation 
of the calyees indicating chronic pyelonephritis. 

Following this procedure, the patient was 
treated intensively with antibiotics resulting in 
rapid improvement and the disappearance of the 
abdominal pain. Follow-up barium enema and 
gastrointestinal roentgen rays were all normal. 

The final diagnosis was acute pyelonephritis 
occurring in an ectopic kidney. 


Comment. This case presents an acute intra- 
abdominal episode which was due to a diseased 
ectopic kidney. The low position of the kidney 
in the retrocecal area accounted for the confusing 
picture. 


Case 8. A 39-year-old white policeman was ad- 
mitted to The George Washington University 
Hospital on December 31, 1949, with a 36-hr. 
history of colicky dull pain in the right lower 
quadrant of the abdomen. The pain was inter- 
mittent most of the evening before admission, but 
he ate a full meal and slept well. On awakening 
the following morning, the pain recurred and 
became constant, although the location and 
character of the pain remained the same. The pain 
was relieved partly by lying still and was aggra- 
vated by motion. There was no anorexia, nausea, 
vomiting or diarrhea. 

Past history revealed an appendectomy 17 yr. 
before admission. The remainder of the system 
review was entirely negative. 

The blood pressure was 136/90, pulse 74 per 
minute, and temperature 37.4°C. The patient was 
well developed, well nourished, and lying quietly 
in no acute distress. Physical examination was 
entirely normal except for the abdomen. The 
abdomen was scaphoid with a right lower rectus 
surgical scar. There was no spasm or guarding; 
no organs were palpable. There was a tender mass 
in the right lower abdomen beneath McBurney’s 
point, and rebound tenderness was present over 
this mass. Rectal examination was normal. 

On admission the hematocrit was 45, WBC 
count was 10,250 with 66 segmented forms, 3 
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bands, 30 lymphocytes and 1 eosinophile. On the 
next day the WBC count was 9700 with 60 seg. 
mented forms, 5 bands and 30 lymphocytes. On 
January 2, 1950, the WBC count was 7850. The 
urine was normal. 

The patient had a spontaneous bowel movement 
on the night following admission and continued 
to have a good appetite. He remained afebrile and 
the following morning his pain had improved, 
although there was still some tenderness over 
McBurney’s point. He continued to improve and 
was discharged as asymptomatic on January 4, 
1950. The final diagnosis was thought to be torsion 
of the omentum. 


Comment. Although the diagnosis of omental 
torsion was not established by laparotomy, the 
clinical picture was highly suggestive of and com- 
patible with this disease entity. The presence of 
right-sided abdominal pain without a change in 
bowel habits, nausea or vomiting, without fever 
and with a palpable mass, are all part of the usual 
findings associated with omental torsion. 

Maingot® states that a correct preoperative 
diagnosis of omental torsion is rarely made. He 
estimates that over 80 per cent of the cases have 
been diagnosed as appendicitis. Bernatz' attrib- 
utes the torsion as probably being due to a large 
pedunculated omentum which may be under- 
going constant passive motion with the peristaltic 
waves of the bowel. It usually occurs, as in our 
case, on the right border of the abdomen and may 
follow abdominal trauma. 

Omental torsion occurs more frequently in 
robust males who are exposed to abdominal 
trauma or strenuous physical exertion. Grant? 
reported 3 cases simulating acute appendicitis, 
except for the absence of nausea and vomiting, 
although a leukocytosis was present, as was true 


Illustrative cases have been presented to 
demonstrate the difficulty of diagnosing the 
cause of acute pain in the right lower abdomen 
in patients with a history of a previous appen- 
dectomy. 

Dr. Alec Horwitz 


900 17th Street, N.W. 
Washington 6, D. C. 
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The exact relationship between myasthenia 
gravis and thymoma remains an unsolved medico- 
surgical problem. Since 1901 when Weigert! 
reported the postmortem discovery of a thymoma 
in a patient with myasthenia gravis, numerous 
articles have been written on the relationship be- 
tween these two entities. The evidence for this 
causal relationship has been of 2 types: (1) thymic 
extracts may have neuromuscular blocking prop- 
erties, and (2) operative removal or radiothera- 
peutic destruction of the thymus gland is 
followed by significant improvement in a few pa- 
tients with myasthenia gravis. Numerous clinical 
and experimental investigators have published 
data confirming or denying this evidence.?"!° 

During the last 2 yr., 4 cases of myasthenia 
gravis have come under my observation at the 
Leech Farm Veterans Administration Hospital. 
One of these cases was diagnosed preoperatively 
as a thymoma associated with myasthenia gravis; 
however, the other cases were not operated upon 
and no radiologic evidence of thymoma was dem- 
onstrable. The case illustrated below is interesting 
because there was radiologic evidence of a me- 
diastinal tumor approximately 1 yr. before the 
onset of the signs and symptoms of myasthenia 
gravis and because of the possibility that a sensi- 
tivity reaction to penicillin may have been the 
“trigger” for the clinical pes: of myasthenia 
gravis. 


W. B., a 30-year-old, white was 
admitted to the Leech Farm Veterans Adminis- 
tration Hospital on November 18, 1957, with a 
history of having sustained an abrasion cn the 
dorsum of his left foot while swimming in May 
1957. One week later this superficial wound became 
infected, and he was treated by his local physician 
with 1,000,000 units of procaine penicillin. One 
week following the penicillin therapy, he de- 
veloped numbness and thickness of his upper lip, 


* From the U.S. V. A. Hospital, Leech Farm 
Road, Pittsburgh 6, Pennsylvania, and the De- 
partment of Surgery, School of Medicine, Uni- 
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Pittsburgh, Pennsylvania 


a swollen face and urticaria. As a result of these 
manifestations, he was hospitalized near his home 
for 1 wk. His condition improved on adrencortico- 
trophic hormone (ACTH) therapy. A few weeks 


later he had recurrence of the ‘“‘hives’’ and, in 
addition, had dysphagia and dyspnea. An ad- 
ditional course of ACTH gave him relief from 
these symptoms and by September 1, 1957, he was 
completely cleared of his allergic manifestations. 
Approximately 2 wk. after abatement of the 
allergic manifestations he began developing 
generalized weakness in addition to losing control 
of his hands. He first noted that while holding 
objects in his hands or in trying to do any strenu- 
ous work his hands and arms fatigued very 
quickly. He also began having diplopia, slurring 
of speech, dysphagia and regurgitation of liquids 
through his nose. His physician prescribed pro- 
stigmine, and the weakness improved. He noted 
that the weakness of his extremities was worse in 
the afternoons and evenings, improving after a 
brief rest period. A diagnosis of myasthenia gravis 
was entertained and the patient referred to the 
Neurology Service of the Leech Farm Veterans 
Administration Hospital. An additional historic 
fact was a 30-lb. weight loss during the past 2 mon. 
Prostigmine medication was started again on the 
Neurology Service. 

Physical examination revealed an alert, co- 
operative and oriented 30-year-old man. The 
positive findings were as follows: slurring of 
speech, diplopia and marked weakness of all 
extremities on slight exercise, especially in the 
upper extremities. Electromyographic studies 
were compatible with the diagnosis of myasthenia 
gravis and after the administration of 1.0 mg. 
Prostigmin Methylsulfate intramuscularly, 
marked improvement in muscle strength was 
evident in 15 min. The laboratory data was 
essentially negative; however, the basal metabolic 
rate was minus 14. Posteroanterior and lateral 
chest examinations on November 26 and 27, 1957, 
(figs. 1 and 2) demonstrated findings indicative of 
an anterior mediastinal mass. 

After a negative bronchoscopy on December 1, 
1957, a thoracotomy was performed under endo- 
tracheal Pentothal N.O/O:2 anesthesia in addition 
to Nisentil and Lorfan, through a posterolateral 
approach and what proved to be a thymoma 
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Figs. 1 and 2. Posteroanterior and lateral views 


mediastinum overlying the ascending aorta. 


completely removed. The tumor was well encapsu- 
lated and involved the left internal mammary 
vessels which had to be severed and ligated. The 
mass measured 10 by 7 by 5.5 em. (fig. 3). The 
surface was covered by a fibrous capsule measuring 
3 mm. with numerous tags attached. The ap- 
pearance was cystic and the consistency soft. On 
section, the parenchyma was scft, of a homogene- 
ous greyish pink color with a few areas of hemor- 
rhage (fig. 4). Microscopically, the sections showed 
hyalinized connective capsule and a stroma made 
up of lymphocytes and reticular cells (fig. 5). 
An occasional section showed the presence of 
Hassal’s corpuscles. There was no evidence of 
malignancy. He was discharged from this hospital 
as improved on January 8, 1958, and presently, 27 
mon. he is gaining w 
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Fig. 1 


reveal a sharply delineated mass in the anterior 


daily in his former occupation without any medi- 
cation. 


The era of frequent thymectomy in the treat- 
ment of myasthenia gravis was started by the 
success of Blalock and associates" in 1939. How- 
ever, they concluded and emphasized that there 
was absence of conclusive proof that the im- 
provement noted in these patients was related 
to the removal of the thymoma. According to 
reported series, the incidence of thymomas in 
patients with myasthenia gravis may range from 
10 to 30 per cent. Although thymomas are usually 
benign, malignancy has been reported. Primarily 
for this reason, every patient with myasthenia 
gravis with a demonstrable nee should be 
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Fic. 3. Gross specimen shows a well-encap- 
sulated mass with : capsule. 
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occasional Hassal’s corpuscles. 


explored. In addition to having a demonstrable 
thymoma, the patients should be good surgical 
risks, and there must be no clinical or radiologic 
evidence of inoperability. 

The enthusiasm originally voiced by Keynes” 
for thymectomy in patients with myasthenia 
gravis is waning because the clinical course of the 
disease is unpredictable in spite of thymectomy, 
and it may vary, depending on the sex and age of 
the individual. The case described was operated 
upon, not to cure the myasthenia gravis, but be- 
¢ause a mediastinal tumor was present and malig- 
nancy had to be excluded. 


Dr. Earl Belle Smith 

Veterans Administration Hospital 5242 
Leech Farm Road 

Pittsburgh 6, Pennsylvania 
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The procedure of childhood and infant hernior- 
rhaphy has been well established during the past 
decade, and the technique more or less standard- 
ized, particularly as far as the major aspects are 
concerned. It now is the most frequently per- 
formed operation of infancy and childhood. There 
has accumulated throughout this country a vast 
experience with this operation. This has enabled 
careful evaluation of basic philosophy, technique 
and results. However, with this widening experi- 
ence certain new aspects have begun to be ap- 
preciated which have not been nearly so well de- 
fined. For instance, in this category one would 
certainly have to place the question of the ad- 
visability of bilateral exploration in cases where 
only one hernia presents clinically. This is a vital 
matter to the family involved for it has financial 
and inconvenience overtones not even consider- 
ing the more important one of additional risk in- 
volved with a second procedure. Potts and his 
associates" and others*: * * have from the incep- 
tion of this modern theory of early operation 
emphasized the feature of gentleness in this age 
group, and have pleaded for a divorce in thought 
at least between this and adult herniorrhaphy. 
The high premium placed upon this alone has 
been well rewarded. Another controversial facet 
has arisen over the question of complete elimina- 
tion of the distal sac. I have usually not done this 
having regarded it as a superfluous, time-con- 
suming and potentially dangerous maneuver. 
These and other debatable issues have not yet 
been evolved satisfactorily despite the volumi- 
nous literature of recent years. In 1951, I reported 
on 100 consecutive operations done over roughly 
a 3-yr. period.* Since that initial report a larger 
group has accumulated, and the aggregate in- 
volves, all told, a 16-yr. interval. To the original 
100 herniorrhaphies reported then there has now 
been added 366 additional ones making a total 
of 466 hernioplasties over a 10-yr. period. All of 
these have been in private patients (table 1). 
The technique employed in essence in all cases 
has been that previously favored emphasizing 
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IN THE CHILD 


minimal dissection with high ligation of the sac 
and as little cord disturbance as possible.* 
With this concept there is uniform agreement. If 
the sac is short, it is resected in toto, but since 
most extend into the distal scrotum, the procedure 
employed is transection, no effort being made to 
eliminate the distal component except where there 
is an accumulation of fluid in the tunica vaginalis, 
Then, only a small window is removed in the rela- 
tively avascular anterior portion to facilitate 
evacuation of the fluid. Although most prefer this 
comparatively atraumatic method, there are 
those who advocate the much more time-consum- 
ing and potentially dangerous procedure of more 
complete resection. This would seem to me to ap- 
proach in some respects the philosophy of adult 
herniorrhaphy, and greatly enhances the possi- 
bility of serious testicular complications, not to 
mention the likelihood of hematomas of the cord 
and scrotum as well as the additional time in- 
volved. Only in 2 cases out of this total group, 
was the distal sac removed, and this only in 
instances where there was some question as to the 
potentiality of a truehydrocele. Nota small factor 
in the surgery of infant hernia is that of time. The 
average requirement for unilateral operation in 
this series has been 15 to 20 min. and for bilateral 
usually 30 to 40 min. In any operation on an 
infant, if one plans on spending over 1 hr., it is 
mandatory to have introduced methods before 
anesthesia for the administration of intravenous 
fluids, which automatically elevates the procedure 
out of the realm of relatively simple surgery. 

It is unnecessary to go into detail as to tech- 
nique, this having been covered repeatedly by 
many excellent surgeons.*: shall emphasize 
only a few of what I consider to be the salient 
features. The incision which has been adopted 
routinely on all infants and children is the trans- 
verse one regardless of whether or not the supra- 
pubic fat pad has disappeared. This gives ade- 
quate exposure, and healing is usually asic 
kind and highly satisfactory cosmetically, the 
latter being a factor of no small importance to the 
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TABLE 1 
Inguinal hernioplasties in infancy 
and childhood 


Series No. of Cases 

*Reported 1951. 


1951 to 1958. 


mother although it has nothing to do with the 
integrity of the herniorrhaphy. Transection of the 
thin sac with high ligation of the proximal portion 
is performed, the gentle dissection of the delicate, 
gossamerlike peritoneum constituting the most 
difficult phase of the procedure. No formal at- 
tempt is made to dissect or remove the distal sac, 
since it atrophies and obliterates quite quickly 
once its communication with the peritoneal 
cavity has been eliminated. If there is “trapped”’ 
peritoneal fluid in the tunica vaginalis, a small 
window is cut from this and the fluid evacuated. 
Even with this minimal disturbance of the cord 
and the testicle great care must be taken to care- 
fully ligate any small bleeders about the margin 
of the tunic in order to prevent hematoma 
formation. 

Several fine silk sutures are used to approxi- 
mate the conjoined muscle to the shelving edge of 
the inguinal ligament. This maneuver is the one 
concession made in the direction of adult herni- 
oplasty, and although this immediately invariably 
invokes question, I feel it is worthwhile par- 
ticularly where the sac neck is large. Certainly no 
phase of the entire operation is so important as care- 
ful high ligation of the proximal sac. Fine cotton or 
silk is used throughout the procedure with the 
exception of interrupted 5-0 plain catgut being 
employed to approximate the subcutaneous fat. 
In the child between the ages roughly of 1 and 7 
a fine subcuticular suture employing 5-0 plain 
catgut on a small sharp attached needle is used 
eliminating the necessity of suture removal often 
80 painful to the mother, child, nurse and physi- 
cian. In both the younger and older child this is 
felt to be unnecessary, and since the subcuticular 
catgut sutures do incite a somewhat more pro- 
nounced tissue reaction, nonabsorbable, remov- 
able fine silk is used. 
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In the early years of this series an occlusive 
collodion dressing was applied. It has been my 
definite impression that this type of coverage pre- 
disposes to the development of infection and 
lessens its early detection when it occurs. It has 
now been abandoned in favor of dry gauze 
dressing with minimal adhesive plaster, and the 
nurses are instructed to remove and replace this 
according to necessity. Actually in some cases no 
dressing at all has been applied, a cradle being 
placed over the baby. No attempt at restriction 
of activity is made, the baby or child is fed as 
soon as diet can be retained, and the usual post- 
operative stay for the unilateral hernias is ap- 
proximately 48 hr. and for bilateral ones 72 hr. 

No discussion of infant hernia would be com- 
plete without some reference to the author’s feel- 
ings with regard to hydrocele. Coles,? Larsen, 
Potts and co-workers," Davis and others have 
questioned the true existence of hydroceles in 
infancy and childhood. Unquestionably a rare case 
may occur. Conversely, collections of fluid in the 
tunica vaginalis are quite common and often a 
part of hernia. When this occurs it is invariably 
the result of peritoneal fluid being trapped, and 
the sac per se is incapable of fluid elaboration such 
as in the case in true adult hydrocele. This es- 
sentially is the basis for my feeling that it is 
redundant to do more in sac management other 
than to ligate and resect the proximal portion 
plus excision of a small area of the anterior 
avascular tunica vaginalis. The latter maneuver 
enables the fluid to escape, does not disturb the 
testicle appreciably, and, to my knowledge, 
causes no deleterious effects. In the early years of 
this series it was very frequent for a child to be 
referred with a diagnosis of “hydrocele.” As a 
matter of fact, 25 per cent of the first 100 cases 
seen were referred with that specific diagnosis. 
During the past few years pediatricians and other 
referring physicians have become much more 
aware of the true relationship between fluid in the 
tunica vaginalis and hernia. It is now unusual for 
a child to be referred with the diagnosis of ‘“hy- 
drocele.”’ 


SIDE, SEX AND AGE 


Investigation of this series as to side, sex and 
age corresponded rather closely with other re- 
ported series as evidenced by tables 2 and 3. The 
preponderance of right over left hernias con- 
tinued, but it is interesting that bilateral hernior- 
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TABLE 2 
Classification as to side involved - 


Side 
Series Total 
Right Left | Bilateral 
Original*............... 69 (71.87% 23 (23.95%) 4 (4.16%) | 96 
160 (50.64%) | 106 (33.54% 50 (15.82%) | 316 
ee ieee | 229 (55.6%) | 129 (31.3%) | 54 (13.1%) | 412 


* Reported 1951. 
+ 1951 to 1958. 


TABLE 3 
Classification as to sex and age 


| 
Sex and Age | Original Series | Present Series Total 
Sex | 
Male 90(93.75%)| 291(92.1%)| 381(92.5% 
Female 6(6.25%) 25(7.9% 31(7.5%) 
Total 96 316 412 
Age (yr.) 
0-2 168 
2-4 63 
4-6 33 
6-8 30 
8-12 22 
Total 316 
TABLE 4 


Incarceration and/or strangulation 


Series Incarcer- 


Cases | Operations 
% % 
25 | 26.1 25.0 of 100 
Present} ........ | 15.5 13.3 of 366 


* 96 total cases. 
+ 316 total cases 
t Male, 39 (79.6%); female, 10 (20.4%). 


rhaphy has now increased, and no doubt this per- 
centage will continue to do so. In the latter 
larger group of 366 hernioplasties, 15.8 per cent 
were bilateral as compared with the original 
group of 4.2 per cent. The importance of bilateral 
exploration where only one side is symptomatic 
will undoubtedly continue to swell this percent- 


TABLE 5 

Incarceration and/or strangulation with reference 
to age group 1951 to 1958 


Age* No. Per Cent 
32 
11 
4 8.2 
2 4.1 
49 


* 43 (25.6%) of children under 2 years of age 
presented with incarceration and/or strangu- 
lation. 

t 87.7% were under 2 years of age. 


age. The predominance of males is to be expected 
and has been reported uniformly in all surveyed 
series. This is inevitable since the descent of the 
testicle and obliteration of the funicular process 
is almost a contingency upon which the etiology 
of this type of hernia is predicated. From the age 
viewpoint it is of some interest to note that more 
and more younger children are being operated 
upon and, if one surveys this feature by 2-yr. 
periods from birth until the age of 12, there is seen 
to be a steady decline in the number of hernior- 
rhaphies performed by age comparison (Table 3). 


INCARCERATION AND/OR STRANGULATION 


One of the cogent reasons for early operation 
advocated by many when this procedure began to 
come into vogue was the incidence of incarcera- 
tion and/or strangulation occurring in the first 
year of life. As emphasized by Potts" and others 
this was the strongest argument for early surgical 
intervention electively. The virtues of this con- 
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tinue to be demonstrated in this present review. 
No attempt to differentiate strictly between 
strangulation and incarceration has been made. 
[a only one instance out of the entire 466 hernior- 
thaphies was necrosis of the intestine found neces- 
sitating resection. This conforms with the observa- 
tion of others as to the infrequency of significant 
jreversible circulatory impairment in stran- 
guiations in the child.° If the child was admitted 
with an incarceration or strangulation which had 
reduced spontaneously immediately before sur- 
gery, it was included within the group. Out of the 
last group of 366 operations 49 cases were found, 
or 13.3 per cent of all hernioplasties, to be compli- 
cated by the emergency situation of incarceration 
or strangulation (table 4). In the original series 25 
per cent were operated upon in the face of this 
complication. This decrease probably shows the 
effect of the greater percentage of elective herni- 
oplasties now being done in children in this com- 
munity. Out of the present group there were 37 
boys and 10 girls, and in all the latter, there were 
found to be sliding components involving the 
adnexae and in one instance the uterus, a feature 
recently emphasized by Goldstein and Potts® in a 
survey of a large group of female infant hernias. 
In one boy, there was a true Littre’s hernia, this 
having been previously reported.4 As has been 
pointed out before, and was evident in the original 
series reported, the incidence of strangulation is 
much higher in the younger age groups (table 5); 
87.2 per cent of strangulations occurred in children 
under 2 years of age, and 59 per cent under 6 
months of age. This further demonstrates the 
logic of early operation. The hospital stay was not 
significantly increased by virtue of strangulation 
or incarceration. 


THE QUESTION OF BILATERAL OPERATION IN 
CHILDREN PRESENTING WITH 
UNILATERAL HERNIA 


Possibly the most important and certainly to 
me the most intriguing aspect of this present 
study has been an attempt to evaluate that most 
controversial feature of all, namely, the necessity 
of bilateral inguinal exploration in those instances 
where a child presents with a unilateral hernia. 
Increasing evidence has been accumulated demon- 
strating that there is a significant chance of a 
child with a unilateral operation subsequently 
manifesting a hernia on the contralateral side 
necessitating a second procedure. In this series 34 
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children from the latter group plus 1 from the 
former series were found to have developed a 
hernia on the opposite or contralateral side. For 
the entire series this meant that 9.7 per cent of 
children presenting with unilateral hernia had 
undergone hernioplasty on the other side previ- 
ously. For the latter more recent group 12.7 per 
cent required a contralateral operation. This ex- 
cluded those cases in which a simultaneous 
bilateral procedure was done, either for obvious 
bilateral hernias, or for planned exploration of the 
clinically negative side. In the total group of 412 
patients, 8.5 per cent represented “repeat” oper- 
ations for repair of opposite side herniae (table 6). 
These rather startling figures are certainly the 
minimum since the period elapsing after operation 
in many cases is so shert, and certainly additional 
contralateral hernias will occur. It has also been 
repeatedly stated that if the initial hernia is on the 
left, there is a far greater chance of the occurrence 
of a second hernia on the right than if the reverse 
is true;!: *: 5 13, or 38.3 per cent, had initial left- 
sided lesions and subsequently required right 
herniorrhaphy in the more recent series; 21, or 
61.7 per cent, had the initial hernia on the right. 
The incidence of right-sided preponderance was 
not as high in this series as in most and certainly 
the striking difference in left- versus right-sided 
sacs is not nearly so emphatic as reported by 
others. Only 1 of these 35 occurred in a female 
child. 

Another interesting feature has been a break 
down according to age groups requiring a second 
contralateral procedure (table 7). It is a highly 
significant fact that 91 per cent of all cases re- 
quiring a second operation on the opposite side 
were 6 yr. of age or under; 72 per cent were under 
2 yr., 82 per cent were under 4 yr. of age, and 
only 8 per cent were over 6 yr. of age. There can, 


TABLE 6 


Cases operated on one side later developing hernia 
on contralateral side 


Series No. of Cases| Per Cent 


Original* 
Presentt. . 
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therefore, from this study, be no question as to 
the advisability of performing bilateral explora- 
tion in the child who is 6 or under, provided there 
is no commanding reason to prohibit the double 
procedure. Under contraindications to bilateral 
exploration should be placed poor condition of 
child, unusually long or difficult first side, and 
possibly serious incarceration or strangulation. 
From my experience, in contradistinction to 
some,!’ I do not believe that there is significant 
difference as to which is the initial side, and hence 
bilateral exploration should be done regardless of 
the side presenting provided no serious contra- 
indications exist. A further interesting fact was 
the revelation that 88 per cent of these second 
procedures were necessitated within a 2-year 
period which corresponded to the findings of 
Clausen and his associates,! who observed that 80 
per cent of their patients required the second 
herniorrhaphy within 2 years of the first (table 8). 
In order to obviate the possibility of a second 
herniorrhaphy more and more advocates of 
bilateral exploration initially particularly in the 
younger child have been noted.!: 

Because of the high incidence of a second hernia 
developing contralaterally in the last several 
years, I have been performing more and more 
elective bilateral procedures where only 1 hernia 
presents, 18 of the reported cases having been 
bilaterally explored according to this plan. By 
strange coincidence, all of the 18 presented defi- 


TABLE 7 


Age incidence of cases requiring operation later 
on contralateral side—present series 
1951 to 1958 


Age a | Per Cent 
yr. 

| 

4-6 3 8.8 
91.2* 

2 5.9 

2.9 

8.87 

Total cases 


* 6 years old or under. 
+ Over 6 years old. 


INGUINAL HERNIA IN THE CHILD 


genital hernia.? 


Vol. 26 


TABLE 8 
Time after first operation second hernia noted on 
contralateral side—1951 to 1958 


Age — No. of Cases 


1 wk. 
1 mo. 
3 mo. 
6 mo. 
12 mo. 
18 mo. 
2 yr. 
3 yr. 
4 yr. 
6 yr. 


Total 


* 30 (88%) noted within 2 years of first opera- 
tion. 


nite hernias on the contralateral side, there being 
hernia sacs more than 2 cm. in length and not 
just the small peritoneal pouch which can always 
be found in the small infant. Obviously this is mis- 
leading and as experience ripens a lower incidence 
will be appreciated. Certainly many of these 
contralateral small hernias obliterate spontane- 
ously as has been stated by Clausen and co- 
workers,! Rothenberg and Barnett” and others. 
The controversial issue on which there has not 
been any general agreement has been at what age 
one should abandon bilateral exploration of this 
type. From this review one would judge that the 
crucial age of 6 years should be the dividing line. 


RECURRENCES 


Recurrences have fortunately been extremely 
few as one would expect considering the etiology 
of infant hernia. There were 6 recurrent hernias 
operated upon out of the 466 hernioplasties, or 
1.28 per cent of the entire group. However, 4 of 
these cases had had the initial procedure done 
elsewhere, lowering the percentage of the recur- 
rences in my own group to 0.4 per cent, although 
this is misleading, since many have only recently 
had surgery, and careful follow-up has been im- 
possible. The cause of recurrence is quite inter- 
esting, and one would certainly postulate that it 
would have to do with either inadequate ligation 
of the sac, tearing of the sac at the time of liga- 
tion, or dissolution of the ligature employed since 
there is usually no defect of the parietes in con- 
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There were 2 severe acute wound infections. 
Both of these children evidenced severe systemic 
reaction within the first 24 hours after surgery, 
and most certainly this represents operating room 
contamination. Both presented a rather alarming 
picture, and until the time that suppuration was 
detected, entailed somewhat of a pediatric diag- 
nostic problem. Both were treated by evacuation 
of the pus and drainage, and except for the spit- 
ting of silk for a long period of time, no adverse 
features were noted. Of the entire 466 herni- 
oplasties 12, or 2.5 per cent, evidenced low-grade 
late infection with extrusion of nonabsorbable 
sutures from the wound. In 1 child this lasted a 
period of 18 months and was most distressing to 
the parents and to the surgeon. Skin closure by 
the subcuticular method has been employed in 
148 cases, or 40.4 per cent of the recent series. As 
stated previously this incites a somewhat more 
vigorous skin reaction as evidenced by redness 
and edema, and it had been thought that this 
would probably also enhance the likelihood of 
actual suppuration. Such was not the case inas- 
much as no child in which the subcuticular suture 
was employed became actually infected. Of the 
group, 23 cases, or 6.2 per cent, had an associated 
testicular transplantation because of cryptorchid- 
ism. The rate of infection was not increased within 
this group. 


series of 466 en and childhood he hatais. 
plasties has been presented involving 412 patients 
with a general survey of the major surgical 
features involved. An attempt is made to evalu- 
advisability of bilateral exploration when 
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only one hernia presents. It has been found ad- 
visable to perform bilateral exploration on all 
children under 6 years of age regardless of the 
side involved in the absence of major contra- 
indications. 
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A CC )MPREHENSIV E STU DY OF INCARCERATED AND STR ANGULATED 


HERNIAS* 


Roy 8S. Bucy, M.D.f 


Shreveport, Louisiana 


The purpose of this communication is three- 
fold: (1) to clearly define the various types of 
strangulated and incarcerated hernias, (2) to give 
a statistical report of a 5- and 10-year study of 
incarcerated and strangulated hernias at Con- 
federate Memorial Medical Center and (3) to 
compare these statistics with those at other lead- 
ing medical centers. 

There are few recent comprehensive studies on 
this subject published in this country. Most of the 
studies cover one or the other types and do not 
cover the entire field. One comprehensive study 
was written at this institution 5 years ago by J. B. 
Jameson, Jr., M.D.,4 and I wish to give credit 
here to that publisher for the statistics covering 
the years 1949 to 1953. The statistics covering 
1954 to 1958 were compiled by this author. 

There has been much confusion within the 
medical profession concerning the true definition 
of incarcerated and strangulated hernia. It there- 
fore is worthwhile to give a clear and concise 
definition of the various terms and also a few 
other terms which lead to frequent confusion in 
the profession: (1) strangulated hernia, according 
to Couper is one in which the blood supply and 
lymph drainage of the hernial contents are par- 
tially or completely blocked off; (2) incarcerated 
hernia, according to the same author, is one in 
which the hernial mass is irreducible and there is 
obstruction to the flow of the intestinal contents, 
but the blood and lymph flow remain intact. 
Another term frequently leading to confusion is 
(3) Richter’s hernia which occurs when only : 
portion of the intestinal wall is caught in a small 
hernial opening and does not obstruct the entire 
lumen of the bowel. They may occur at any 
hernial opening. (4) A sliding hernia is one in 
which the posterior parietal peritoneum slides on 
the underlying structures and thereby allows the 
colon to descend as a hernia. 

The terminology used in this paper adhered to 
the principles of the above definitions. 

*From the Confederate Memorial Medical 


Center, Shreveport, Louisiana. 
+ Assistant Resident in Surgery. 


Strangulation occurs when the pressure on the 
bowel wall becomes great enough to compress the 
lymph and blood supply of the bowel. This con- 
stitutes a definite surgical emergency. As will be 
shown, if this condition is not corrected within a 
relatively short period of time a vicious cycle is 
established and serious consequences may pre- 
vail. The first changes that take place are lymph 
blockage with resultant edema and congestion 
which in turn increase the volume of hernial 
mass. This increased volume causes further con- 
striction and swelling until the blood vessels are 
occluded. The obvious result of this occlusicn is 
gangrene of the bowel which progresses ‘and 
results in total obstruction, possible perforation, 
overwhelming toxicity and subsequent death. 

The seriousness of strangulation demands that 
we be ever alert for its possibility and that we 
repair hernias electively to prevent its occurrence. 
Of 2316 hernias diagnosed at this institution over 
the 5-year period (1954 to 1958), there were only 
83 incarcerations and strangulations which give 
us an over-all incidence of 3.7 per cent. The actual 
strangulations were 50 (2.2 per cent) which is 
comparable to other large series as may be seen 
in table 1. 

Femoral hernia in most reports has an ex- 
tremely high incidence of strangulation. McNealy 
and Lickenstein® reported an incidence of 56 per 
cent in 401 cases of femoral hernia at Cook 
County Hospital. However, at this institution 
only 5.40 per cent of the femoral hernias pre- 
sented themselves with a strangulation. The 
series in this paper of femoral hernias was, how- 
ever, small and the figure is therefore not con- 
sidered too reliable. 

There is a definite correlation between age and 
the incidence of strangulation. Morris and John- 
son’ in a fairly large series found that 82.8 per cent 
of their strangulations occur in a group between 
the age of 2 and 40 years. This figure is totally out 
of line with what has been found in most other 
series, as may be seen in table 2. There is a fairly 
high incidence in the first decade of life; then 
there is an abrupt drop until the fifth decade of 
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TABLE 1 hs 
Frequency of strangulation — 


Post- 
Hospital Femoral ative) Total 
tral 
% % % % | % 
Beyer 10,000 (1881)..) 1.43) 6.45) 1.95 3.4 
Mt. Sinai 4,139 (1925)| 4.00) 32.00) 15.00) 3.0) 6.7 
New York Hospital 
2,587 (1925) .......| 1.80] 25.70) 17.20) 5.5) 3.1 
Confederate Memo- 
rial Medical Cen- 
2.20} 5.40 | 1.80) 3.5) 2.1 
TABLE 2 
Percentage strangulation related to age 
Center 
% % 
0-10 3.4 13.2 
11-20 2.2 3.6 
21-30 6.4 6.0 
31-40 9.1 72 
41-50 16.5 16.9 
51-60 22.7 14.5 
61-70 25.9 19.3 
71-80 11.4 12.8 
81-90 4.8 
91-100 2.2 2.4 
TABLE 3 


Comparison of type of hernia comprising total 
per cent of strangulations 


Confederate Memorial | 
Medical Center | 
Type 10-Year Period 
No. % | 
| % 
24 | 15) 
Epigastric.............. 3 2 28 
8 5 19 
9 6 
Diaphragmatic......... 1 | <1 | 


life. At this time the percentage rises abruptly. In 
this series, as shown in table 2, 63.5 per cent oc- 
curred between the fifth and eighth decades. It 
will be noted that although our series is much 


smaller, there is a striking similarity in age inci- _ 
dence with the series of Dr. Frankou.* The one 
exception is the high incidence during the first 
decade in our study. 

Femoral hernias have the highest percentage of — 
strangulation. Table 3 shows in chart form the _ 
incidence of strangulation at this institution over — 
a 10-year period (1949 to 1958) as compared with _ 
the percentage incidence at Michael Reese Hospi- _ 
tal.? Here again will be noted the striking simi- 
larity of the two series. 


TABLE 4 coh 
Duration of symptoms before surgery 


No. of Patients (Hours) 


Type | No. | | 
Up t0 [72-96 
Inguinal......... 52 | 35 6 | 4 
Umbilical........) 13 6 2 
Epigastric....... 
3 
Internal... 6 2 
Diaphragmatic 
TABLE 5 


Duration symptoms and mortality rate 


No. 
Mortalit 
Duration Symptoms in Hours 
Lens that: 4822. 0 
Greater than 120............ 4 
Duration of symptoms and mortality rate 
Jameson’s study 1949 to 1953 
No. 
Time in Hours Patients | Mortality Rate 
Died 
than 48... 0 
Lowe: thas 1 
Greater than 120.......... 3 
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TABLE 7 


tion of symptoms, length of resection and percentage resected 


Condition* 
Lengtht of Duration of Symptoms in Hours 
B 
Type Total | a Non-eusected Bowel Resected of Phose Resected Percentage 
No. isected Resected 
| 1 2 3 | 0-24 | 24-48 | 48-72 | 72-96 | 96- 
| .2 | | 32 | 1 4 1 3.8 
Jos 2S ear 13 2 3 8 1 1 1 1 15.4 
5 | 1 3 | 1 1 1 | 20 


* 1 = no visible changes; 2 = changes varying from edema and redness up to gangrene but not includ- 


ing gangrene. 
t 1 = less than 10 cm.; 2 = 10-20; and 3 = 20+. 


TABLE 8 
Comparative bowel resection mortality rates 
Hospital Per Cent 

Confederate Memorial Medical Center 

Michael Reese Hospital................ 15.8 
Johns Hopkins Hospital................ 37.5 
University of Pennsylvania Hospital...| 19.0 


It should be noted, that 71.1 per cent of the 
patients were colored and 28.9 per cent white; 
52.4 per cent, colored men; 12.8 per cent, white 
men; 15.7 per cent colored women; and 16.9 per 
cent white, women. It has long been noted that 
the duration of symptoms need not necessarily 
reflect the duration of strangulation. Incarcera- 
tion with or without symptoms may be present 
over a long period of time without strangulation. 
Laufman and Daniels® pointed out that patients 
developed gangrene as early as 5 hours after onset 
of symptoms whereas others in their series had 
symptoms as long as 120 hours without gangrene. 
The importance of early surgery should never be 
overlooked. As pointed out by these same authors 
in their series the death rate of those seen under 
60 hours was 5 per cent, whereas in those seen 
after 60 hours it was 58 per cent. 

Table 4 shows the duration of symptoms cor- 
related with the various types of hernia of the 
patients at this institution during 1954 to 1958. 
It will be noted there were 16 patients admitted 
to the hospital with symptoms over 120 hours’ 
duration. Table 5 further shows that 25 per 
cent of these patients died, the only deaths in : 


S was operated 


f these patient 
upon. 

Table 6 shows the mortality rate compared to 
duration of symptoms at this same institution 
from 1949 to 1953, as compiled by Jameson! in 
his study. It can be seen from these figures that 
incarcerated or strangulated hernias must always 
be regarded as an acute emergency. It further 
emphasizes the importance of elective surgery for 
nonsymptomatic hernias. 

Six small bowel resections were done in this 
series (1954 to 1958) of 83 cases. It is interesting 
to note the low percentage of resection in the 
strangulated inguinal type hernias. The over-all 
resection rate was 7.2 per cent as compared with 
9 per cent for Laufman and Daniels. Their series 
showed 3 deaths; there were no deaths in this 
series. Eliason and Welty! found that when in- 
testinal resection is done on any type of intestinal 
obstruction the mortality rate is doubled. Mor- 
tality is of course much higher when large bowel, 
rather than small bowel resection is required. 
Since there were no mortalities following bowel 
resection in this series, a 10-year survey was made 
combining Jameson’s figures and those of this 
study. This gave us an over-all bowel resection 
death rate of 4.5 per cent. Table 8 shows a com- 
parison of resection mortality with some leading 
institutions. Table 9 shows a summary of the 
four deaths of this series (1954 to 1958) all of 
which occurred in nonoperative deaths. 


General Comments 


1. Anesthesia of the total of 78 patients that 
came to surgery there were 62 general, 15 spinal 
and 1 local. There were no anesthetic deaths. 

2. Average operating time was 84 minutes. 
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TABLE 9 
Mortality 


Death 
Sexand Associated | Duration | Hospital Stay 
Operative opera- 
tive 
hr. hr. 
Strangulated, left indi- | 64, male, diabetic C | Over 120 | Less than 24 | Not operated) x 
rect inguinal 
Strangulated, ventral 52, male, diabetic C | Over 120| Less than 24 | Not operated) x 
Strangulated, right in- | 75, male, cirrhosis, | C | Over 120| Less than 24 | Not operated) x 
direct inguinal tb, constrictive 
pericarditis 
Strangulated, diaphrag- | 67, female, diabetic | W | Over 120| Less than 24 | Not operated) x 
matic hernia 


3. Practically all patients were treated with a 
Levin tube preoperatively and postoperatively 
until bowel sounds returned. 


Management 

1. Immediate surgery was performed when pa- 
tient’s condition was satisfactory. 

2. Intravenous fluids were started on admis- 
sion to the hospital. The initial solution was 
usually 5 per cent glucose in normal saline unless 
some other overlying disease was present which 
made saline unwise. In some instances Ringer’s 
lactate was the initial intravenous solution. The 
quantity of intravenous solution given the first 24 
hours was controlled by the individual patient's 
state of dehydration, cardiac status, urinary and 
gastric output, etc. 

3. A Levin tube was applied on admission and 
continued postoperatively until good bowel 
sounds were present. 

4. Adequate antibiotic therapy was given to 
all patients. 

5. Early ambulation within 24 hours whenever 
feasible. 

6. In all patients an attempt was made at the 
time of surgery to explore the content of the sacs 
before they were reduced back into the abdomen. 
This, of course, was not possible in all cases as oc- 
casionally the bowel would reduce itself under the 
effects of anesthesia or the surgeon would inad- 
vertently reduce the hernial contents in handling 
the sac. In these cases the bowel was inspected 
to the surgeon’s satisfaction and in no instance 
did the patient have to be re-explored because of 


_ CASE REPORTS 


Case 1. A. B., a 67-year-old white woman, was 
an elderly diabetic patient who was admitted to 
the hospital in a semicomatose state. She was 
vomiting coffee-ground and fecal material on 
admission. Although reliable history was not ob- 
tainable, it was ascertained that she had been ill 
more than 1 week. Blood sugar on admission was 
600 mg. and blood urea nitrogen, 11.5 mg. She 
lapsed into deep coma, in spite of supportive 
measures and died a few hours after admission. 
Postmortem examination showed (1) atelectasis 
of the right middle and lower lobes, (2) bilateral 
renal staghorn calculi and (3) diaphragmatic 
hernia with gangrene of 10 cm. of the colon at 
hepatic flexure secondary to strangulation. 

Case 2. K. W., a 75-year-old colored man, was 
admitted to the hospital in a comatose condition, 
with a history of low abdominal cramps and 
diarrhea for 1 week. Onset of coma occurred 24 
hours before admission. The patient died in less 
than 4 hours after admission. Postmortem exami- 
nation showed (1) strangulated right inguinal 
hernia, (2) hepatic cirrhosis, (3) chronic con- 
strictive pericarditis and (4) chronic pulmonary 
tb. 

Case 3. S. P., a 64-year-old colored man, was 
admitted to the hospital in a severe state of shock 
and comatose. History was compatible with 
strangulated symptoms for over 3 weeks. The pa- 
tient died in a few hours after admission. This 
hernia had been irreducible for over 12 years. 
The patient was a known diabetic. 

Case 4. F. W., a 52-year-old obese colored 
woman, was admitted to the hospital in a semi- 
comatose state with a large strangulated ventral 
hernia. She had symptoms for 10 days. Blood 
sugar 423 mg. per cent on admission. The 
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died 6 hours after admission, having shown no 
response to supportive measures. Postmortem 
examination showed: (1) Pneumonia of both lungs, 
(2) abscess of the right kidney, (3) multiple ab- 
scesses of the abdominal wall, (4) strangulated 
ventral hernia with perforated bowel caused by 
gangrene and peritonitis and (5) diabetes mel- 
litus. 


SUMMARY 


1. Strangulated hernia is a serious disease. The 
mortality rate should be low. 

2. Femoral hernias have a much higher rate of 
strangulation. 

3. The majority of strangulated hernias occur 
between the fifth and eighth decades. There is 
also a rather high incidence in the first decade. 

4, Although a hernia may cause symptoma- 
tology for a long period of time without the oc- 
currence of frank gangrene, the death rate rises 
rapidly past the 60th hour of symptomatology. 

5. When diagnosis and treatment are made 
early, the resection rate should be low. 

6. With modern techniques and postoperative 
care, death from resection should be quite low. 


There were no deaths from intestinal resection in 
this series. 
Confederate Memorial Medical Center 
Shreveport, Lousiana 
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JEJU 


Obstructions of the small intestine are not 
generally classified as to location, but rather they 
are simply distinguished from obstructions of the 
colon. It is herein undertaken to differentiate 
high, small bowel obstructions because of some 
striking clinical features noted. As there is no 
morphologic division between the jejunum and 
ileum other than the upper two-fifths of small 
intestine being jejunum, an arbitrary division has 
been selected. Those obstructions which occurred 
distal to the duodenojejunal fold «nd not more 
than 4 feet from the ligament of Treitz were 
classified as “high” or jejunal obstructions. The 
cases herein reported were among 260 cases of 
small bowel obstructions occurring at Touro In- 
firmary, New Orleans, Louisiana, between 1952 
and 1956, which have been previously reported,’ 
and also among 83 cases observed at St. Joseph’s 
Hospital, Tampa, Florida, from 1956 to 1959. 
Of these cases 61 were jejunal obstructions, or a 
ratio of about one of every six. Only those cases 
operated upon were included, and partial ob- 
structions and obstructions of neurogenic or in- 
flammatory origin were deleted. Atresias of the 
jejunum were omitted because of the high inci- 
dence of associated anomalies. 


ETIOLOGY 


The commonest cause of jejunal obstructions 
was adhesions, of which 21 were postgastro- 
enterostomy. These were efferent loop adhesions 
with even distribution among antecolic and retro- 
colic anastomoses; 12 were caused by post- 
laparotomy adhesions, sequelae of gynecologic 
surgery, cholecystectomies, colostomies or ap- 
pendectomies. Of the 35 cases due to adhesions 4 
were early postoperative obstructions; 2 followed 
gastrectomies; 1 each occurred after abdomino- 
perineal resection and hysterectomy. There were 
2 instances of adherence to jejunal loops to sig- 
moid diverticulitis and 11 cases of external hernia, 
of which 7 were ventral hernias, 3 umbilical and 
1 inguinal. There were no instances of primary 
carcinoma; however, 8 obstructions were due to 
secondary metastatic malignancy—usually ovar- 
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ian. Two instances resulted from perforating car- _ 

cinomas of the colon. Mechanical obstructions — 
occurred because of internal hernia in 3 cases; 1 
omental herniation, 1 mesosigmoid herniation and © 
herniation through a defect in the falciform liga- 
ment. Three cases of mesenteric thrombosis, in 
which the proximal limit of infarction approxi- 
mated the ligament of Treitz, accounted for the 
three deaths in this series. There was a single case 
of benign fibrous polyp which had progressed in 
size to obstruct the jejunum. Exclusive of mesen- 
teric occlusions, there was a single instance of 
strangulation in contradistinction to ileal or low _ 
obstructions attended by a high incidence of — 
strangulation. 


CLINICAL PICTURE 


The average length of time between onset of 
illness and operation was 1.8 days. Abdominal 
pain and vomiting were the earliest symptoms. 
Obstipation is not an early symptom in high ob- 
struction. These patients usually continued to 
expel flatus and fecal matter for several days after 
onset of illness. Usually there was no abdominal 
distension; a fact which is readily explained in 
that the pylorus is incompetent and there is not 
the gigantic distension seen in the lower ob- 
structions. As only a short segment of intestine is 
distended, it is easily accommodated for in the 
abdominal cavity by the collapsed distal intestine. 
These latter two conditions accounted largely for 
the delay in diagnosis. The history of passing 
flatus and finding no distension of the abdomen 
potentiates the value of scout films of the ab- 
domen by which the diagnosis is verified in most 
instances. The copious vomiting of bile-stained 
material is the sine qua non of jejunal obstruc- 
tions and results in dehydration and electrolyte 
depletion. Thirst, tachycardia, low grade fever, 
weakness, pallor and loss of tissue turgor and fre- 
quently hiccoughs result from the decrease in 
volume of extracellular fluid and become mani- 
fested in the early stages of high obstruction. Re- 
duction of the plasma volume then causes hypo- 
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Type 


35 | Adhesions 


21 Postgastro- 
enterostomy 

12 Postlaparot- 
omy 

2 Sigmoid di- 

| verticulitis 

11 | External 7 Ventral 

hernia 


8 | Carcinoma | 6 Ovarian 
(secondary) 2 Perforated 
carcinoma 
of colon 


3 Internal 1 Omental 


hernia 1 Mesosigmoid 
1 Falciform 
ligament 
3 | Mesenteric 
thrombosis 
1 | Benign tumor- | 
fibrous 
polyp 


tension and, when there is insufficient water for 
renal function, uremia develops. 


MORTALITY RATE 


Tendler and Cartwright” reported mortality 
rates for all obstructions of the intestine as 51 
per cent from 1923 to 1932, then 26 per cent 
from 1933 to 1946 and 8 per cent from 1947 to 
1953. Turner and associates'® reported 100 con- 
secutive cases from each of three decades and 
found a mortality of 27 per cent in 1929, 21 per 
cent in 1939 and 4 per cent in 1949. Miller" re- 
ported a mortality rate of 65 per cent in 1929 at 
Charity Hospital in New Orleans. 

A mortality rate of 16 per cent for small bowel 
obstructions was reported by Michel and his co- 
workers"? in 1950. Moses" in 1946 reported an 8 per 
cent mortality rate for all small bowel obstruc- 
tions excepting atresias. West and Schetlin®! in 
1950 reported 16.3 per cent exclusive of atresias 
and mesenteric thromboses. The three deaths oc- 
curring in this series of 61 cases of jejunal ob- 
structions only were mesenteric thromboses. The 
mortality rate was 5 per cent. The remarkable 
reductions in mortality rates in the past three 


3 Umbilical 
1 Inguinal 


decades have been attributed to: (1) the populari- 
zation of parenteral solutions, (2) the introduc- 
tion of tube decompression and (3) and in the past 
decade, improved methods of anesthesia. If 
mesenteric thromboses are excluded, there are no 
deaths in 58 cases of jejunal obstructions, the 
latter three contributions are indeed _praise- 
worthy. 


PATHOLOGIC PHYSIOLOGY 


The normal secretions from the upper gastro- 


_ intestinal tract exceed 5000 ce. per 24 hours (1000 
ee. saliva, 3000 ce. gastrie juice, 500 cc. bile and 


500 cc. pancreatic juice), excluding the secretions 
of succus entericus which is over 2000 cc. daily. 
Retrograde peristalsis originating in the ob- 
structed loop will eject this much vomitus daily, 
whereas, in low obstructions, a large amount of 
this fluid and gas are retained in the obstructed 
loops. The intralumenal pressures are not as high 
as in low obstructions, except in closed loop ob- 
structions. Morton and Sullivan! have shown 
that the pressure in a closed loop of jejunum is 
several times greater than the intralumenal pres- 
sure in a closed loop of ileum due to the greater 
secretion of the jejunum. However, excluding 
closed loop and strangulation obstructions, the 
so-called toxic-phase systemic reaction is less evi- 
dent in jejunal obstruction. The usual sequence in 
low obstructions is progressive distension, muscu- 
lar atony and increasing intralumenal pressures 
which cause compression of the intramural circu- 
lation; then there occurs an increase in the per- 
meability of the bowel wall and certain toxic sub- 
stances are then absorbed from the peritoneal 
cavity. Although the toxic phase and distension 
factor are less in jejunal obstructions, water, salt, 
and chloride imbalances are more profound. The 
loss of such huge quantities of fluid will produce 
severe imbalances within 12 to 24 hours of onset. 
Losses of sodium, chloride and potassium from 
gastric juice and bicarbonate from bile and pan- 
creatic juice are roughly parallel, so that acid- 
base balance is maintained. However, severe de- 
hydration may give normal concentrations of 
extracellular determinations, but when rehydra- 
tion is accomplished, hyponatremia, hypopotas- 
semia and hypochloremia are often severe. Re- 
placement therapy with sodium, potassium and 
chloride is imperative to restore osmolarity to the 
extracellular compartment. Some authors report 
the ~— eme nt of 7000 to § PM « ce. of elec trolyte 
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solution in the preoperative preparation of 
severely depleted patients. Sodium chloride, 0.167 
y sodium lactate and potassium chloride were 
the most frequently employed repair solutions in 
this series, but such large quantities as mentioned 
above are rarely necessary in any 12-hour period. 
In strangulation obstructions and mesenteric 
thromboses, whole blood transfusions are needed 
to replace the red blood cell mass lost in the in- 
farcted segment. Replacement therapy is insti- 
tuted at the earliest possible time after establish- 
ing the diagnosis and usually an interval of 6 to 8 
hours is adequate to prepare the patient for 
surgery. 


It is interesting to note the length of time be- 
tween onset of illness and diagnosis or operation. 
There were extremes in variations; the earliest 
being 8 hours and the longest being 6 days. The 
duration of the obstruction is known to be a chief 
factor affecting the mortality. The absence of 
distension of the abdomen and passage of flatus 
per rectum were found to be pitfalls in the diag- 
nosis. The relatively collapsed distal small bowel 
and colon accommodated for the distended ob- 
structed jejunum, and hence the abdomen did not 
appear strikingly distended. Seldom was a history 
of complete obstipation obtained. 

Hibbard and Wangensteen’? have concluded 
that 68 per cent of gas in the intestine is swallowed 
and 32 per cent is formed in the body. Therefore, 
it is probable that gas forms in the lower ali- 
mentary tract for several days after the onset of a 
high obstruction. This gas is largely nitrogen, 
oxygen and carbon dioxide and arises from 
gaseous exchange with the circulation and as a by- 
product of bacteria fermentation in the colon. 

Excluding mesenteric vascular occlusion, stran- 
gulation is relatively infrequent in high obstruc- 
tions, there being one in this series. Consequently, 
the mortality rate is lower in this series than it is 
for acute small bowel obstructions, in general. 

The use of long tube decompression is becoming 
evermore controversial. Its use in conjunction 
with operation has greatly reduced morbidity and 
mortality the past 20 years. When employed as a 
substitute for operation, however, intubation is 
fraught with danger. Bollinger and Fowler* have 
reported a proportional rise in mortality rate cor- 
responding to the duration of unsuccessful tube 
decompression. This latter practice has been con- 
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demned by Becker? and others as misuse of tube 
decompression. Decompression therapy should 
always be instituted preoperatively as it facili- 
tates localization of the obstruction, it decreases 
intestinal manipulation at the time of surgery, 
aids in the closure of the abdominal wound and 
decreases pressure on the suture line if resection 
is necessary. The principal use of the Miller-Abbott 
tube as a definitive measure for the relief of an 
obstruction is restricted to early postoperative 
adhesions wherein the nature of obstruction is 
known and the absence of strangulation is certain. 
Other than these latter instances, the treatment 
is operative. In preparation for surgery, the pas- 
sage of a Miller-Abbott or Cantor tube serves as 
excellent decompression at the time of surgery. 
Enterotomy, or the aseptic decompression tech- 
nique popularized by Wagensteen'® is seldom 
necessary in jejunal obstructions once the me- 
chanical obstruction is released; whereas in lower 
small bowel obstructions it is frequently neces- 
sary. In this series early postoperative obstruc- 
tions occurring within 7 to 10 days of abdominal 
surgery were treated by long tube decompression 
and only in four cases was reoperation required. 

Only in this group of early postoperative ob- 
structions is the judicious use of tube decompres- 
sion recommended for the relief of obstruction. 
Re-exploration should be done only when con- 
servative measures fail. Electrolyte imbalances 
are more severe, the patient is debilitated from 
recent surgery and signs of strangulation are 
masked. These factors make the decision as to 
when to abandon conservative measures most 
difficult. 

The larger diameter of the jejunum as com- 
pared to the ileum probably accounts for the 
much greater frequency of lower small bowel ob- 
structions. The jejunum has a larger absorptive 
function and its walls are thicker, more vascular 
and the circular folds of its mucous membrane 
are thicker and more numerous. The mesentery is 
somewhat shorter than the mesentery of the 
ileum and its limited mobility certainly decreases 
its likelihood of becoming obstructed. The very 
low incidence of strangulation in this series could 
very well be due to the short mesentery of the 
jejunum, to its short blood supply and its great 
vascularity, An additional factor to be considered 
when comparing the incidences of jejunal and 
ileal obstructions is the relatively sheltered po- 
sition of the jejunum beneath the mesocolon, 
transverse colon and omentum. 
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SUMMARY 


The ‘caida infrequency of jejunal obstruc- 
a is noted, accounting for one-sixth of small 
bowel obstructions. 

2. Etiologic factors are discussed, with ad- 
hesions being the predominant causative agent. 

3. A mortality rate of 5 per cent occurred in 
this series of 61 cases, significantly lower than the 
8 to 16 per cent recently reported for all small 
intestinal obstructions. 

4. Certain paradoxie clinical findings such as 
continued passage of flatus after onset of obstruc- 
tion and the undistended abdomen are _ note- 
worthy features of high obstruction. 

5. Acid-base balance is not greatly altered but 
extremes of water, salt and chloride losses occur 
in short periods of time. Replacement therapy 
begins early and continues into the postoperative 
stage. 

6. The use of long intestinal tubes as a substi- 
tute for operation is condemned. In early post- 
operative adhesions the practice is acceptable if 
there is certainty as to absence of strangulation. 

7. The large diameter of the jejunum, its re- 
restricted mobility and its shorter mesentery 
probably account for its lower incidence of ob- 
struction and strangulation. 
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Rosert G. Exvtison, M.D., Davin P. M.D., Roperr E. T 
Lor T. Exzison, M.D. 


The deleterious effects of hypoxia after major 
surgical procedures have long been recognized. 
Modern surgical methods involve procedures of 
great magnitude, such as bilateral thoracotomies, 
thoracoabdominal incisions and long traumatic 
procedures with considerable blood loss. 

An aging population with an increasing propor- 
tion with chronic pulmonary disease is being pre- 
sented for major surgery. Anesthetic techniques 
which have evolved to carry such patients more 
safely through surgery necessarily insult the 
tracheobronchial tree and lungs by means of 
trauma with endotracheal tubes, catheter suction 
and with a multiplicity of drugs which depress the 
respiratory function to varying degrees. Situ- 
ations are thus created which are extremely con- 
ducive to the development of hypoxia that may 
go unrecognized. 

The physiologic derangement that occurs 
during anesthesia has been studied in our labora- 
tory’ as well as in others.!: 4:7: Essentially it 
has been demonstrated that as a result of hypo- 
ventilation CO. retention occurs in the absence of 
hypoxia, in view of the high concentration of 
oxygen that is being administered. At the com- 
pletion of a surgical procedure the depressant 
effects of the anesthesia are removed and as the 
patient breaths spontaneously alveolar ventila- 
tion is usually sufficient to blow off the CO to 
reasonably normal levels, although some studies 
have demonstrated slight degrees of respiratory 
acidosis during the first hour postoperatively.*: ® ° 
The problem then becomes that of maintaining 
sufficient alveolar ventilation to provide a normal 
arterial oxygen saturation in the absence of high 
oxygen concentrations as existed during anes- 
thesia. Almost all other studies have been con- 
cerned primarily with thoracic surgical pro- 


*From the Departments of Surgery (Division 
of Thoracic Surgery) and Physiology, Medical 
College of Georgia, Augusta, Georgia. Supported 
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cedures. They have dealt with a specific portion 
of the postoperative period and often with a par- 
ticular aspect of function. 

In view of the large number of poor risk pa- 
tients coming to surgery in our institution, the 
magnitude of the surgical procedures performed 
and the complex anesthetic techniques utilized, a 
detailed investigation was undertaken to analyze 
both ventilation and gas exchange during the 
entire postoperative period in a variety of thoracic 
and nonthoracic cases. 


METHODS 


We studied 82 unselected patients undergoing 
49 thoracic and 33 nonthoracic operations (table 
1). The age of the thoracic group averaged 42.0 
years (range 14 to 77 years) and that of the non- 
thoracic group averaged 48.8 years (range 16 to 
76 years). 

Patients were studied before surgery, the day 
of operation in the recovery room after the first 
postoperative hour, daily for 4 days postopera- 
tively and longer if abnormalities were present. 
The group was followed for an average of 5.3 days 
postoperatively. 

Respiratory rate, tidal volume and minute 
ventilation were recorded on a Collins 9-liter 
respirometer. Alveolar ventilation was calcu- 
lated by the formula (tidal volume — dead eee 
space) X respiratory rate with the use of arbi- | 
trary values for dead space of 110 cc. for women 
and 150 cc. for men. 

Arterial oxygen saturation was determined with 
a Waters ear oximeter while the patient was 
breathing ambient air and subsequently after 5 
minutes of 100 per cent oxygen. Results of calibra- 
tion of the ear piece with 10 normal subjects 
averaged 97.5 per cent breathing room air and 
99.5 breathing 100 per cent oxygen. This ap- 
paratus was also used routinely during the period 
of this study to monitor oxygen saturation in 
pulmonary function tests requiring arterial blood 
samples during inhalation of room air, 12 per cent 
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TABLE 1 
Types of surgical procedures—total number 82 


Thoracic No. Nonthoracic No. 
Pneumonectomy....| 3) Cholecystectomy. .| 4 
Lobectomy.......... 10} Gastrectomy.......| 4 
Exploratory thora- Exploratory lapa- 

Hiatal hernia re- Resection Leriche 

Esophageal resec- Craniotomy....... 1 

3} Laminectomy with 
Drainage empyema..| 1}  fusion........... 8 
Division of patent Extremity...... ah 

3} Thyroidectomy....| 4 


Repair ASD,* closed.| 1} Parathyroidec- 


Repair ASD, pul- 1 
monary stenosis, Carotid auriculo- 
open with pump...| 2} ventricular 
Coarctation of fistula...... 1 
1) Femoral hernia... . 
Modified Beck. ..... 1; Eye enucleation...| 1 
Resection of aortic Sacroiliac reduc- 
Mitral commissurot- Adrenalectomy....| 1 
Pericardectomy..... 2 


* Atrial septal defect. 

oxygen, and 30 per cent oxygen, thereby provid- 
ing an opportunity to check the calibration at 
various levels of saturation. Values by the Van 
Slyke manometric method" and those calculated 
from the O2 dissociation curve with the direct O2 
tension determined by the Riley technique" were 
in good agreement with results by ear oximetry. 
Carbon dioxide tension was determined with the 
use of the Liston-Becker infrared carbon dioxide 
analyzer in the first 25 patients and thereafter if 
there was any reason to suspect hypercapnia. 
Both oxygen and carbon dioxide values were 
checked by actual laboratory analysis of arterial 
blood in questionable cases. 

All operations were performed under general 
anesthesia. Premedication, as a rule, consisted of 
a barbiturate or a tranquilizer drug, Demerol, and 
atropine or scopolamine. All except the ortho- 
pedic and femoral hernia cases were intubated. 
Anesthesia was variable but induction was usually 
with an ultrashort-acting barbiturate and a muscu- 
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. 


cyclopropane, ether, or Fluothane or a combina- 
tion of these. 

The data were subjected to statistical analysis 
by utilizing the paired t-test. The null hypothesis 
was rejected at the 5 per cent level of significance, 


RESULTS 


Preoperatively none of the patients had any 
serious impairment in pulmonary function. Mean 
preoperative values are listed in table 2. Post- 
operatively ventilatory function was altered in 
both thoracic and nonthoracic patients (fig. 1), 
Respiratory rate was significantly increased 
above preoperative values for both groups and re- 
mained elevated through the fourth postopera- 
tive day for the thoracic group and through the 
second postoperative day for the nonthoracic 
group. Throughout the period of observation the 
rate was significantly greater for the thoracic 
group. Tidal volume was significantly decreased 
through the fourth postoperative day in the 
thoracic group and through the second _post- 
operative day for the nonthoracic group. There 
was no significant difference between the two 
groups. Minute ventilation was essentially un- 
changed. In both groups alveolar ventilation was 
significantly impaired on the day of surgery and 
the first postoperative day for the thoracic group 
but was within normal limits thereafter. 

The results of ventilatory function studies on 
patients undergoing 10 intra-abdominal and 23 
extra-abdominal operations are shown in figure 2. 
Respiratory rates were greater in the abdominal 


TABLE 2 
Mean preoperative values 
Thoracic Nonthoracic 
42.8 (14-77)| 48.8 (16-76) 


Female patients. .... 
Male patients........ 
Respirations per 


Tidal volume, cce..... 
Minute ventilation, 


L/min./Mg¢......... 5:7 4.9 
Alveolar ventilation, 

L/min./Mg......... 4.2 3.8 
Arterial O2 satura- 


Arterial satura- 
tion, % on Oz...... 99 99 
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RECOVERY ROOM 


FIRST POST-OP 


SECOND POST-OPR 
DAY DAY 


TV =420° 
R 
ALVV= 2.2 


TV =450 


TV =648 
R =19 =16 
ALV.V=3.0 ALV.V=4.2 


cases. There was no significant difference in the 
reduction in tidal volume and impairment in 
alveolar ventilation for the two groups. Again 
minute volume was essentially unchanged. 

Breathing patterns were consistently abnormal, 
being characterized by marked irregularity and 
decrease in amplitude of excursions (figs. 3 and 4). 
Impaired alveolar ventilation correlated well with 
abnormalities in breathing. In most cases a 
normal spirogram was obtained by the fourth day. 

Arterial oxygen saturation was reduced below 
95 per cent on one or more occasions in over 60 
per cent of the patients and on two or more oc- 
casions in almost half of all patients (table 3); 94 
per cent of those in the nonthoracic and 76 per 
cent of those in the thoracic groups could be cor- 
rected by oxygen administration. Saturation was 
reduced below 90 per cent in about one-fourth of 
all patients on one occasion or more and in about 
10 per cent on two or more occasions. Again 
hypoxia was corrected in most of those in the non- 
thoracic group but in only 40 per cent of the 
thoracic. The greatest difference in arterial satu- 
ration for the two groups occurred on the day of 
surgery when 42 per cent of the thoracic and 23 
per cent of the nonthoracic patients showed evi- 
dence of hypoxia (fig. 5). At this time all of the 
nonthoracic and 86 per cent of the thoracic 
patients were normally saturated while breathing 
oxygen. 

The degree of arterial unsaturation seemingly 
correlated well with impairment in alveolar 
ventilation (fig. 6). This correlation existed, how- 
ever, only on the day of surgery in the recovery 
room and was not statistically significant there- 
after. This suggested that hypoxia may be due to 


Fic. 3. Representative spirogram showing irregularity in breathing pattern 


PRE-OP RECOVERY ROOM 


TV =607 TV: S195 
R =15 R =40 
ALV.V. = 6.7 ALVV. = 2.3 


Fic. 4. Representative spirogram showing de- 
creased amplitude in excursions. 


ration in 


82 patients 


Arterial Saturation 


Arterial Saturation <95% %y 


Type Case 
1X or | 2X or | Cor- | 1X or | 2X or | Cor- 
more % |more % more % |more % |rected 


rected r r 
patients|patients| by O2 |patients|patients| by Oz 


Thoracic .| 65 43 76 25 10 40 
Nontho- 
racic... 


61 48 | 94 27 12 | 86 


decreased alveolar ventilation in a given patient 
but may also result from other factors when 
alveolar ventilation is normal. 

In general, arterial unsaturation was greatest 
when resection of lung tissue was performed and 
24 per cent of this group remained hypoxic while 

00 per cent oxygen. 
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Fic. 5. Percentage of total patients with arterial O2 saturation less than 95 per cent postoperatively 


while breathing ambient air and 100 per cent oxygen. @———-@, thoracic; O----O, nonthoracic. 
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Fic. 6. Correlation of alveolar ventilation in patients with normal and reduced arterial O2 satura- 


tion. @———-@, cases ¢ O2 sat. 95% +; O----O, cases sat. <95%. 
DISCUSSION reduced arterial saturation, COs retention and 


In spite of the high incidence and severity of 
hypoxia, the usual clinical signs, such as cyanosis, 
increased pulse rate and respiratory distress, were 
usually not detected. Maier and Cournand® and 
Siebecker and associates made similar observa- 
tions. Most of our patients were considered to be 
good risks from the pulmonary standpoint and 
postoperatively were subjected to a routine 
Vigorous stir-up regimen consisting of frequent 
turning, deep breathing exercises, supervised 
coughing and endotracheal suction. Hypoxia of 
even greater degree would be anticipated in pa- 
tients with serious pulmonary diseases in whom 
major surgery becomes necessary. Studies in such 
patients are currently in progress. The following 
causes may be responsible for hypoxia in these 
patients: 

1. Uniform hypoventilation invariably leads to 


respiratory acidosis. Arterial PCO: is probably the 
most accurate measure of the adequacy of alveo- 
lar ventilation. If it is within normal limits one 
can usually assume that significant generalized 
hypoventilation does not exist. Our studies as 
well as others,?: ° indicate that, as a rule, in the 
absence of underlying pulmonary disease, CO. 
retention is unusual after the first postoperative 
hour. 

Even though alveolar ventilation as measured 
in this study with an arbitrary dead space value 
is not exact, it is the best practical clinical meas- 
urement we have of the patient’s ventilation. 
Alveolar ventilation as so calculated was found to 
be significantly reduced postoperatively in both 
thoracic and nonthoracic cases in the recovery 
room and in the thoracic cases on the first post- 
operative day. Otherwise there was no significant 
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reduction. Other workers have not demonstrated 
a consistent decrease in this value in the post- 
operative period. In our patients alveolar ventila- 
tion was not significantly reduced after the first 
postoperative day. In addition, no significant cor- 
relation was found, except in the recovery room, 
in the reduction of alveolar ventilation that oc- 
curred in the patients that were hypoxic and those 
that were normally saturated. 

2. Another explanation for hypoxia in these 
cases is uneven ventilation which produces an ab- 
normality in ventilation :perfusion ratio in a por- 
tion or portions of the lung. In other words some 
alveoli are well perfused with blood but poorly 
ventilated. In the absence of lung disease uneven 
ventilation could be caused by regional disturb- 
ances in expansion of the lung. This mechanism 
must certainly be present in the early postop- 
erative period in the majority of thoracic oper- 
ations. Also tracheobronchial secretions could 
produce uneven ventilation. This is often a prob- 
lem in nonthoracic as well as thoracic cases. 
Hypoxia, however, was found in patients in 
whom there were no difficulties with secretions 
and in chest cases beyond the period one would 
normally expect incomplete expansion of the lung 
to be present. 

Uniform hypoventilation and uneven ventila- 
tion result clinically from the depressant effects 
of anesthesia, excessive narcotics, splinting of 
chest or abdomen as a result of pain and im- 
mobility in general, often enhanced by numerous 
indwelling catheters. 

3. Another cause of hypoxia is venoarterial 
shunting of blood. Shunting on an anatomical 
basis can be eliminated. In patients in whom 
arterial saturation was not normal with inhalation 
of oxygen, it was concluded that perfusion of non- 
ventilated parts of the lungs must be occurring. 
In effect, this is physiologic venoarterial shunting 
and may be caused by minute areas of atelectasis 
or by major problems in lung re-expansion. This 
is more likely to occur in patients undergoing 
thoracic procedures, particularly when pulmonary 
resections are performed. In almost all non- 
thoracic cases hypoxia was corrected by oxygen, 
whereas in the thoracic cases in the recovery 
room and to a less extent on the first postopera- 
tive day a significant number could not be cor- 
rected by oxygen. 

4. Abnormal diffusion may also cause hypoxia. 
Schramel and associates” reported a decrease in 
carbon monoxide diffusing capacity after surgery 


HALL, TALLEY AND ELLISON 


Vol. 26 


in 7 patients after open intracardiac operations, in 
1 patient after a closed cardiac operation, and in 
1 patient after transthoracic repair of hiatus 
hernia. In the intracardiac procedures this ab- 
normality was present for 6 to 14 days whereas in 
the hiatal hernia case there was a rapid return to 
normal. The authors conclude that the reduction 
was most likely due to a reduced area of function- 
ing pulmonary capillaries. Results recently pub- 
lished by Turino and co-workers!® indicate that 
diffusing capacity for CO is little affected by 
changes in pulmonary blood flow until flow is re- 
duced well below 50 per cent of normal and that 
doubling blood flow did not appreciably alter 
diffusing capacity. Increases in ventilation, how- 
ever, were associated with increases in diffusing 
‘apacity by increasing the area available for 
alveolocapillary gas exchange. Although they did 
not study the effect of hypoventilation, one might 
suspect that hypoventilation would decrease the 
diffusing capacity. In many of our patients de- 
creased tidal volume and increased respiratory 
rate were present throughout the period of study. 
The reduction in alveolar volume under these 
circumstances could have been responsible for a 
reduction in the diffusing capacity and hypoxia. 
Also it has been suggested!®: ” that the pulmonary 
capillary membrane may be injured by positive 
pressure respiration and inhalant gases. 


SUMMARY 


This study represents an analysis of pulmonary 
function after major thoracic and nonthoracic 
surgery in 82 patients. There was no evidence of 
CO, retention. Hypoxia occurred in approxi- 
mately 60 per cent of the cases at some time 
during the postoperative period. Both the fre- 
quency and severity of hypoxia were similar in 
the two groups. A discussion of the physiologic 
basis for hypoxia has been presented. 

It is emphasized that with the performance of 
surgical procedures of great magnitude today 
upon an aging group of people many of whom 
have chronic pulmonary disease attention should 
be focused strongly upon the restoration and 
maintenance of normal pulmonary function in 
order to avoid the deleterious a. 


Dr. Robert G. Ellison 
Dept. of Surgery 
Eugene Talmadge Memorial 
Hospital 
Augusta, Georgia 
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PULMONARY FUNCTION AFTER THORACIC AND NONTHORACIC SURGERY || 
‘ 
\ 


- future of hypothermia, however, is limited by the 
— of temperature to which one may safely 
cool without developing complications, the most 


otomy is performed at hypothermic levels; some 


sirable, are not safe until the problem of arrhyth- 
is solved. 
_ Some workers have reported the beneficial 
_ effects of quinidine in preventing fibrillation in 
hypothermia.!: However, few studies have 
evaluated its effectiveness in deep hypothermia. 
It has been suggested that hydroxyzine hydro- 
chloride (Vistaril, Pfizer?) might prove beneficial 
in the prevention of fibrillation at low tempera- 
tures. It is the purpose of this study to evaluate 
the use of these two drugs in preventing fibril- 
lation in dogs cooled to a temperature of 18°C. 


MATERIALS AND METHODS 


Three groups of adult mongrel dogs were used. 
Quinidine, Vistaril and normal saline (N/S) were 
the experiment drugs and were furnished the ex- 
perimenter in coded unlabeled bottles. Selection 
of the particular drug for each experiment was by 
randomized number. The study was thus “blind”’ 
until decoded after completion of the entire in- 
vestigation. 

Quinidine was used in a dosage of 8 mg. per kg. 
body weight; Vistaril, 3 mg. per kg.; and N/S, 
1 ce. per kg. All drugs were given immediately 
preoperatively over a 5-minute period. 

The animals were sheared, anesthetized with 
Nembutal and placed in ice water after a control 
electrocardiogram (EKG) and arterial pH were 
taken. Temperature was monitored by a mid- 


From the Department of Surgery, University of 
Tennessee, Medical School, Memphis, Tennessee. 
This work was supported by the Memphis Heart 
Association. 


EFFECTS OF HYDROXYZINE HYDROCHLORIDE ON VENTRICULAR _ 
FIBRILLATION IN DEEP HYPOTHERMIA 


‘SIDNEY Brrpsone, M.D., anp JAMES W. Pats, M.D. 


Memphis, Tennessee 


common of which is ventricular fibrillation. This 
_has posed a particular problem when open cardi- 


studies have shown fibrillation to approach 


esophageal thermister (Yellow Springs Instr. 
ment Co.) and a continuous EKG tracing was 
observed. After intravenous administration of the 
test drug, the animals were immersed in ice water 
until arrythmia occurred or until their esophageal 
_ temperature reached 18°C. 


Died 
Survived 
Fibrillation 
Quinidine 1 1 (10%) 8 (80%) 
(10 dogs) (10%)| pH 7.02 at mean pH 
18° C, 7.00 
Vistaril 0 | 5 (60%) | 3 (37%) 
(8 dogs) pH 7.22 
Control 0 3 (30%) 7 (70%) 
(Saline) | mean pH mean pH 
(10 dogs) | 7.05 7.24 


They were mechanically hyperventilated with 
air during the procedure since it has been previ- 
ously shown that this tends to prevent a drop in 
pH with subsequent development of fibrillation. 
A blood pH was obtained at the onset of any ar- 
rhythmia and as the animal approached the tem- 
perature of 18°C. If 18°C. was reached without 
fibrillation or asystole the animal was removed 
from the ice bath and allowed to warm slowly in 
warm water, the EKG being followed until it re- 
turned to a tracing similar to the “control.” 


RESULTS 


All 10 dogs receiving quinidine (group I) were 
cooled to 18°C. without electrocardiographie 
catastrophe. After the animals were removed 
from the ice water, one dog suddenly died of 
asystole. Another animal was rewarmed to 32°C. 
before developing ventricular fibrillation. The 
other 8 animals survived (table 1). 

Only 3 dogs, of the 8 receiving Vistaril (group 
II) survived. The other animals developed vet- 
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tricular fibrillation while being cooled, and at a 
temperature of from 18° to 22.5°C. (mean 
0.2°C.). 

Of the 10 dogs which received a placebo (normal 
saline), 7 survived the experiment. The 3 which 
fibrillated did so while being cooled at the same 
temperature range as the dogs in group II. 

No definite correlation between arterial pH or 
EKG and survival could be demonstrated. Most 
dogs were acidotic and in view of the hyper- 
ventilation, this is presumed to be metabolic in 


origin. 
DISCUSSION 

Quinidine has been shown to have a clear pro- 
tective effect at temperatures of 28°C. and 
above.!:? However, deep hypothermia has not 
been studied as adequately and has certain the- 
oretic advantages. Large series of control animals 
have shown fibrillation to occur in most animals 
at a temperature of 20 to 22°C. Both our control 
and Vistaril groups behaved in this manner. 

In this study it is apparent that Quinidine 
offers definite protection, although the dose used 
was lower than that used in most studies at higher 
temperatures. 

We were unable to demonstrate any significant 
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difference in the EKG patterns using the various 
drugs. Prolonged Q-T interval with low voltage, 


segment and large, frequently diphasic, T waves 
were characteristic. 


SUMMARY 


Under the conditions of this study, quinidine 
seemed to protect dogs cooled to 18°C. from ven- 
tricular fibrillation. There was no significant 
difference between Vistaril treated and control 
animals most of which died of fibrillation at 20 to 
22°C. 

Dr. James W. Pate 
University of Tennessee 
Memphis, Tennessee 
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TESTINAL PNEUM ATOSIS* 


J. W. M.D., C. A. Hettwic, M.D., Anp CHaRLEs Pokorny, 


Halstead, Kansas 


Intestinal pneumatosis, also variously called 
bullous emphysema of the intestine, abdominal 
gas cyst, gas cyst of the intestine, and pneu- 
matosis cystoides intestinalis, is an uncommon 
condition of the intestines characterized by one 
or more gas filled cysts in one or more layers of 
the intestinal wall. 

Most authors writing on the subject give 
credit to Du Vernoi for the first published descrip- 
tion observed during the dissection of a cadaver 
in 1747. Bang in 1876 published the first complete 
description of the condition in man along with 
illustrations of the gross and microscopic appear- 
ance. Subsequent reports of the literature have 
brought the recorded total to nearly 250 cases. 
The first report in the American medical litera- 
ture is credited to Finney in 1908; many addi- 
tional cases have since been published, a detailed 
compilation of which is to be found in a recent 
paper by Sheeran and Thiessen.’ These cases, in 
addition to those reported subsequent to their 
paper, bring the authenticated reported American 
total to nearly 100 cases. 

Bowen and Priestley! recently published the 
first case in the experience of the Mayo Clinic, 
and Skendzel® has just reported from the files of 
Indiana University the only case in nearly 9000 
autopsies. 

Following is a somewhat detailed case history 
of the first such case observed at the Hertzler 
Clinic in the last 50 years. 

CASE REPORT 

A 72-year-old retired white male entered the 
Hertzler Clinic and Halstead Hospital on January 
26, 1959, complaining of increasingly severe ab- 
dominal pain and bloating, weakness, general 
malaise, and anorexia, all of 3 weeks’ duration; 
and dyspnea with occasional mild swelling of the 
feet and ankles over the past several years. The 
patient stated that his bowels had not moved for 
days at a time for the 3 weeks prior to admission 
and that during this time he remained bloated and 
suffered almost continuous abdominal discomfort. 

Past history revealed repeated hospitalizations 


* From the Hertzler Research Foundation and 
the Hertzler Clinic, Halstead, Kansas. 


for severe pulmonary emphysema. The patient’s 
last hospitalization had been 1 year previously at 
which time the diagnoses of urethral stricture, 
hemorrhagic cystitis, benign hypertension, pul- 
monary emphysema, and diverticulosis were made, 
His only previous surgery consisted of a hemor- 
rhoidectomy in 1942 and a transurethral resection 
for benign prostatic hypertrophy in 1957. 

Family history was noncontributory and the 
system review was significant only in those areas 
related to the pulmonary emphysema and to the 
admitting gastrointestinal complaints. 

Physical examination revealed a_ poorly 
nourished, chronically and severely ill, slightly 
dyspneic white male who appeared older than the 
stated age of 72. The blood pressure was 185/100 
and the pulse rate was 84 and regular. The positive 
physical findings were: the mucous membrane of 
the mouth and throat was dry and somewhat ey- 
anotic; the anteroposterior diameter of the chest 
was increased with poor expansion and the chest 
was fixed in inspiration; the chest was hyper- 
resonant to percussion; the breath sounds were 
increased over the anterior chest and diminished 
posteriorly; the heart rate was rapid but no thrills 
or murmurs were detected; the abdomen was 
spastic with marked right lower quadrant tender- 
ness; no scars and no hernias were seen; no masses 
were palpated; no feces could be felt on rectal 
examination; and the prostatic fossa was small, 
firm, and somewhat nodular. 

Laboratory examination revealed: hemoglobin 
63 per cent or 10 gm.; blood urea nitrogen 21.2 mg.; 
serum potassium 4.2 mEq.; serum sodium 136.0 
mEq.; blood chlorides 88.0 mEq.; carbon dioxide 
30 mEq.; urinalysis normal; and sedimentation 
rate 118 mm. in 1 hr. Radiographic interpretation 
of the chest film and abdominal flat plate indicated 
a pneumoperitoneum, apparently due to a rup- 
tured viscus, an exudative reaction in the right 
upper lobe of the lung with possible cavitation, 
and some degree of partial small bowel ob- 
struction. 

Despite all supportive measures the patient 
pursued a steady and rapid downhill course and 
expired 1 week after admission. Surgical consulta- 
tion was obtained but the consultants did not feel 
at any time that the patient’s condition was such 
that he could successfully withstand laparotomy. 
Permission for an autopsy was requested and 
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ranted. The clinical diagnosis before postmortem 
examination was: peritonitis due to ruptured 
yiseus, pulmonary emphysema and cor pulmonale, 
benign hypertension and diverticulosis of the 


colon 


Gross (positive findings of abdominal cavity 
oly). About 100 ce. of slightly yellow, clear fluid 
was found in the abdominal cavity. The surface of 


Autopsy Report 


Fie. 1. Gas cyst in the wall of the large 
intestine. Due to accumulation of gas the cyst has 
formed by dissection of the wall between muscle 
and subserous layers. 
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the intestines was glistening. The cecum was 
partially covered with omentum, the removal of 
which revealed a small opening leading into a 
diverticulum of the sigmoid colon. Attached to 
this area also, was a gas cyst 8 cm. in diameter 
which had a paper thin wall and contained grayish 
mucoid material. It did not communicate with the 
lumen of the ileum to which it was firmly attached. 
Many diverticula, some of which were filled with 
fecal material, were present throughout the length 
of the colon. No ulcer or tumor was found in the 
stomach or duodenum. The spleen which weighed 
only 60 gm. revealed a wrinkled surface which on 
cut section was firm and purplish in color. The 
liver, weighing 1060 gm., had a smooth surface 
which on cut section was brownish in color; no 
distinct lobulation was seen. There were no stones 
in the gall bladder which contained dark stained 
bile. 

The gross and microscopic appearance of the 
gas cyst is illustrated in figures 1, 2 and 3 while 
the x-ray findings are shown in figures 4 and 5. 


Microscopic Findings 


Diverticula. One diverticulum showed marked 
destruction of the mucosa and only a few glands 
were seen. The wall was infiltrated with many 
leukocytes. Other diverticula showed a normal 


_ Fig. 2. The wall of the gas cyst consists of fibrous subserous tissue with dilated lymph vessels. The 
internal surface (top) has no endothelial lining. x 150. 
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Fic. 3. Cyst wall (high magnification, X 450). No continuous endothelial lining is found at the internal 
surface and no muscle fibers in the wall. The cyst is apparently not a true tumor but is formed by an 
accumulation of gas in the lymph vessel of the subserosa and secondary dissection of the external layer 
of the intestinal wall. 


Fic. 4. X-ray of the chest showing pulmonary 


emphysema, elevated diaphragm with pneumo- Bic. Mat 
plate of the abdomen demon 
— and chronic fibrosis of the right upper trating a solitary large gas cyst. 


structure with a very thin wall consisting of leukocytes. No epithelial or endothelial lining 
mucosa and muscle layers. was found at the internal surface. There were 4 
Gas cyst. The cyst wall was extremely thin and few blood and lymph vessels in the cyst wall but 
f fibrous tissue infiltrated ‘no muscle fibers 
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Anatomical diagnosis. Large gas cyst of ileum; 
purulent diverticulitis and diverticulosis of colon; 
bullous emphysema with rupture into pleural 
space; fibrosis and ossification of the pleura at 
the right apex; hemosiderosis of the liver; and 
chronic interstitial nephritis. 


ETIOLOGY 


The exact etiology of this condition is still un- 
determined, but over the years several principal 
theories have been advanced. These theories may 
be classified as: (1) neoplastic; (2) bacterial; 
(3) nutritional; (4) traumatic; (5) chemical; 
(6) mechanical; and (7) intestinal lymphatic hy- 
pertension. The neoplastic theory, based on the 
belief of the existence of a tumor cell with gas- 
forming proclivity, dates back to the late 18th 
Century and is of historic interest only. The bac- 
terial theory has succumbed to the paucity of 
positive cultures. The nutritional theory has 
largely been abandoned due to the absence of 
scientific proof in vivo. The traumatic theory, 
never widely accepted, resulted from a few docu- 
mented cases of preceding tissue damage; the 
majority of case reports, however, had no ante- 
cedent trauma. The chemical theory asserts that 
under physiologic conditions carbon dioxide and 
oxygen, either ingested or produced, are ab- 
sorbed by the intestinal mucosa and combined 
into the blood stream as oxyhemoglobin and 
sodium or potassium bicarbonate while nitrogen 
is largely eliminated. Under pathologic conditions, 
such as faulty carbohydrate metabolism, the gases 
remain stagnant and are absorbed into the 
lymphatics to the point of saturation. Then, be- 
cause of slow lymph circulation primarily, they 
are blocked in the lymphatics to form gas cysts. 
Severi® has suggested the name “pneumocytic 
lymphopathy” for this phenomenon. 

The mechanical theory, the most widely ac- 
cepted, postulates that gases under pressure pene- 
trate the intestinal lumen through mucosal de- 
fects and are forced into the intestinal lymphatics 
where cysts are formed. This theory still leaves 
unanswered several questions including the pro- 
duction of pneumatosis distal to an obstructed 
area and the mechanism responsible for primary 
gas cysts. 

The newest theory, that of lymphatic hyper- 
tension, proposed by Reichert,® is perhaps the 
most satisfactory explanation thus far advanced 
but is too detailed for the scope of this paper. 

Since no completely satisfactory explanation 
has evolved in more than 2 centuries of searching, 
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it might be reasonably assumed that no one ex- 
planation exists. The etiology of intestinal gas 
cysts may be as diverse and as many faceted as 
the etiology of, for instance, anemia. 


COMMENT 

Pneumatosis intestinalis is classified as primary 
or secondary depending on whether or not an as- 
sociated gastrointestinal lesion is present. When 
it is impossible to demonstrate any other gastro- 
intestinal lesion which could in any way con- 
tribute to the mechanism of production of a gas 
cyst, the cyst is classified as primary. Well docu- 
mented cases of primary pneumatosis intestinalis 
are rare. Most cases are necessarily classified as 
secondary because found in conjunction with the 
cysts are inflammatory, obstructive, traumatic, 
or malignant lesions. The case under consider- 
ation had no obstructive features but did mani- 
fest some inflammatory intestinal changes and, 
therefore, falls into the category of secondary 
pneumatosis intestinalis. 

Koss* cites the occurrence of pyloric obstruc- 
tion secondary to either ulceration or carcinoma 
in 58 per cent of the cases he reviewed; no pyloric 
obstruction or ulceration was found in this case. 
Other lesions frequently found associated with 
gas cysts of the intestines include chronic diver- 
ticulitis, carcinoma, intestinal tuberculosis, ap- 
pendicitis, and benign ulceration in addition to 
the infantile and congenital pathologic changes 
such as intussusception,” volvulus, malrotation of 
the gut, and constrictive bands, among others. 

The site of predilection of these cysts is the 
terminal ileum and adjacent colon. The stomach, 
duodenum, and remainder of the colon are much 
less frequently involved. Rarely these cysts have 
been reported in the mesentery, mesenteric 
nodes, falciform ligament, gastrohepatic liga- 
ment, and the greater omentum, among other 
sites. Cysts of the ileum and small bowel tend to 
invade the subserosa while those in the large 
bowel are found chiefly in the submcuosa. In 
infants the cysts are predominantly submucosal. 

Various analyses have been made on the 
gaseous contents of these cysts. MacKenzie* ana- 
lyzes the gas to be 70 to 90 per cent nitrogen, 3 
to 20 per cent oxygen, and 0 to 15 per cent carbon 
dioxide. 

Pneumatosis intestinalis is hardly an exclusive 
adult malady; Sheeran and Thiessen’ report 
the presence of the disease in 45 adults, 45 in- 
fants, and 2 children in their summary of cases 
from the American literature. 


| 
| 
"4 
. 
In 
§ 
= 
J 
) 


498 


DIAGNOSIS 


There are no typical symptoms or pathog- 
nomonic signs of pneumatosis intestinalis. Fre- 
quently it is first diagnosed only as an incidental 
finding at surgery or autopsy. The presenting 
symptoms are often those of associated or under- 
lying disease such as pyloric stenosis due to peptic 
ulcer. When the cyst encroaches on the intestinal 
lumen to the point of partial or total interference 
with intestinal transit, such symptoms as vomit- 
ing, abdominal distension, vague abdominal 
discomfort or pain, and constipation become 
clinically manifest. Perhaps the only clinical 
symptoms primary pneumatosis intestinalis could 
produce are those of mechanical obstruction due 
to encroachment of the cyst on the bowel lumen. 

Although roentgenologists are becoming in- 
creasingly aware of the disease entity, especially 
in association with chronic intestinal disease, the 
cases of primary x-ray diagnosis are extremely 
rare. A high index of suspicion is required and 
perhaps with the increasing frequency of reports 
such as this, more preope rative diagnoses will be 
possible. 


TREATMENT 
Ablation of the underlying Mines process is, 
in the majority of instances, sufficient treatment 
to effect a permanent cure. The treatment, there- 
fore, is usually designed to eradicate the cyst as 
well as the basic disease. In primary pneumatosis, 
diagnosed by roentgenograms, a period of ob- 
servation may be followed for there are cases on 
record where cysts have presumably disappeared 
spontaneously. If the patient is in danger of ob- 
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struction and if no relapse in the disease process 
can be detected, laparotomy with resection of the 
affected bowel segment is indicated. 


SUMMARY 


A case report of intestinal pneumatosis involy- 
ing the terminal ileum and adjacent ascending 
colon is presented. The history, pathogenesis, 
diagnosis, and treatment of the disease is briefly 


discussed. are 


included. 


Dr. J.W. Welch 
The Hertzler Clinic 
Halstead, Kansas 
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Patient reports have been presented in the 
literature of suppurative sequestration of splenic 
tissue associated with splenic abscess, septic gen- 
eral abscesses, or torsion of the pedicle of a 


Fig. 1. Patient 5 weeks postoperatively with 
visible spleen through partially gaping wound. 


migratory spleen. There is no patient report where 
the whole spleen sequestrated and “escaped” 
through a postoperative wound. 


REPORT OF CASE 


F.S., a white male, aged 12, was admitted to 
Gamberland Hospital on April 2, 1936, with a 
history of abdominal pain and vomiting of several 
days’ duration, and the taking of a cathartic to 
relieve the pain. His past history and family 
history were essentially negative. 

Examination revealed a 12-year-old male 
acutely ill, moaning with pain, his thighs flexed, 
and his hands pressed against his abdomen. The 
distended and rigid, painful to 
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touch, most marked at the right lower quadrant. 
A palpable tender mass extended from the upper 
left abdomen to the umbilicus. His temperature 
was 100°F., pulse 124, and blood pressure 112/66. 


Fic. 2. Same as above, closer view 


Fig. 3. Extruded spleen 7 


The blood count showed 21,000 white cells with 
92 per cent polymorphonuclear leukocytes and 
8 per cent lymphocytes. The hemoglobin was 65 
per cent and the red blood cells 3,960,000. The 
urine report was within normal limits. A diagnosis 
was made of ruptured appendix with general peri- 
tonitis, and the patient was prepared for 
operation. 

The abdomen was opened through a right lower 
rectus incision. Free hemorrhagic fluid was found 
in the general peritoneal cavity. The appendix 
was gangrenous and bound down by adhesions. 
The spleen was enlarged and covered with a plastic 
exudate. 

The peritoneal fluid was aspirated by suction. 
The appendix was removed, a drain inserted, and re 
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_ He had a stormy postoperative course. His tem- 
perature fluctuated between 101 and 104°F., 
associated with vomiting and cough. X-ray of the 

chest was negative. The blood chemistry was 
- within normal limits, the leukocytic count was 
still elevated. The Widal test was negative in all 
dilutions. Stool examination was negative for all 
pathogenic bacteria and parasites. Blood culture 
revealed the presence of Bacillus welchii. The 
patient was given large doses of polyvalent gas 
bacillus serum, and glucose and saline by clysis 
and intravenously. 

On May 14, a palpable tumor appeared in the 
region of the incision and a brick red mass was 
seen through the partially gaping wound. The 
spleen could no longer be felt in its former posi- 
tion. In manipulating the mass at the operative 
incision, it extruded from the abdomen, followed 
by a gush of purulent sanguinous pus. In examin- 
ing the mass, it proved to be the spleen, which 
came out in toto. This was later corroborated by 
the pathologist, who reported “‘sequestration and 
disintegration of spleen.’’ 


CHARACHE 


Forty-eight hours later the patient’s tempera. 
ture was normal, his general condition was yery 
much improved, and he appeared cheerful and 
conversed freely. He was discharged on June 95, 
1936. 

A follow-up of the patient revealed that he was 
well enough to fight in the Italian Army during 
World War IT. 


SUMMARY 


1. A 12-year-old boy was operated on for acute 
gangrenous appendicitis with general peritonitis, 
During the operation an enlarged spleen covered 
with a plastic exudate was disclosed. 

2. The patient had a stormy postoperative 
course, and a positive blood culture for Bacillus 
welchit was found. 

3. Six weeks after operation the whole spleen 
extruded from the partially gaping wound. Re. 
covery was complete. 
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CLINI 


The author first became especially interested 
in the Chvostek sign because of the large per- 
centage of positive responses which he had found 
in the preoperative thyroid patients of the 
younger age group. The value of the sign in post- 
operative thyroidectomies for the prediction, or 
the follow-up, of the cases of tetany was lost in 
these patients. Therefore, the knowledge of the 
percentage occurrence of the Chvostek sign in 
normal individuals would be useful. The study 
was undertaken with the idea of making basic, 
general observations on the clinical occurrence of 
the Chvostek sign. 


DEFINITION 


The facial phenomenon which is called the 
Chvostek sign consists of the rapid contraction 
of the facial muscle (or muscles) supplied by the 
seventh cranial nerve, elicited on tapping the 
nerve itself or its branches. Chvostek! described 
the increased irritability of the facial nerve. He 
demonstrated this by percussing the nerve in 
front of the external auditory meatus (Chvostek 
I). Schultze? elicited Chvostek’s sign by per- 
cussing a region between the zygomatic arch and 
the corner of the mouth (Chvostek IT). 


MECHANISM 


Various explanations have been put forward 
to explain the phenomenon. van der Elst*: 4 
claimed that the Chvostek sign was due to reflexes 
set up by deep receptors at the point stimulated. 
Others also thought that the Chvostek signs were 
reflexes.* © Still others have believed that the 
Chvostek sign was due to the direct mechanical 
stimulation of the muscles”: 

Kugelberg,? by timing the events of the 
Chvostek sign, showed that the sign is due to 
mechanical stimulation of motor fibers in the 
facial nerve when the percussion point is in front 
of the auditory meatus. When the area between 
the corner of the mouth and the zygoma was 
* From the Departments of Surgery, The Johns 
Hopkins University School of Medicine and 


Hospital, and the Sinai Hospital of Baltimore, 
Baltimore, Maryland. 
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considered, it was often due to mechanical stimu- 
lation of the motor fibers, occasionally due to a 
reflex, and occasionally due to both. There was 
no evidence that the Chvostek sign was due 


to 
direct stimulation of the muscles. a 


ETIOLOGY 
The Chvostek sign has been reported as being 
positive in many unrelated disease processes.!% 
These include the following: tetany in the new- 
born, hypoparathyroidism, alkalosis, rickets, 
diphtheria, measles, scarlet fever, whooping 
cough, typhoid fever, tonsillar diseases, enteropto- 
ses, myxedema, joint neuralgia, and tuberculosis. 
The only common denominator which can be 
picked out is a lowered serum calcium level 
(particularly the ionized portion) in a small per- 
centage of cases. However, even in low calcium, 
or hypoparathyroid, tetany, the Chvostek sign 
is not always positive. It has also been stated 
that the positive Chvostek sign in infectious 
diseases is a reflection of the increased reflex 
irritability accompanying the disease process. 
The Chvostek sign has also been positive in indi- 
viduals without any known disease. Some ob- 
servers have found the Chvostek sign to occur 
in a very irregular, unpredictable fashion, even 
disappearing and recurring in the same patient. 


INCIDENCE IN THE LITERATURE 


Prior to the author’s description in 1957,!® 
there was no exact description of a repeatable 
method of production of the Chvostek sign. The 
author’s method of production is again described 
below. 

Ford” states that the Chvostek sign is of little 
significance during the first week of life and after 
the fifth year of life. He also points out that even 
a normal nerve will react to a hard blow. Kletz 
and Elmalek" found the sign positive in 19 of 26 
pairs of twins, with the only difference between 
twins being one of intensity or strength of 
response. 

In 1951 Uhse!® examined 425 children of all 
ages (but he does not give a breakdown of ages). 
He found that 198 or 45.4 per cent of 435 showed 


ist 
_¥ 
d 
in 
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a positive Chvostek sign (and here he does not 
state whether he is perp to Chvostek I or 


cent, were boys and 100, or 50.5 per cent, were 
girls. Uhse writes that in boys and girls the great 
majority of positive cases occur between the ages 
of 6 and 10 years, and that the incidence of posi- 
he as tive responses decreased from there in a regular 
fashion. 


These observations differ from those 

made by the author. 
Uhse!® found that 62 children (30 boys, 32 
girls) of the 198 with positive signs showed a 
definite difference as to the side on on the 


ae the boys and 21 of the girls had ¢ a ae 
only on the night side. The 


Be: be elicited on the left. In the iene cases the 
_ Chvostek sign remained weaker or stronger on 
or on other. An for uni- 


ult to Stieve (quoted by "a 
. Uhse 


Be were no ie ft handed children in his study). 
i. hse also was unable to correlate the Chvostek 


_ the disease diagnosis. 
- Bass (quoted by Uhse!®) found a_ positive 
Chvostek sign in 20 per cent of the older school 
children. 

Uhse also quotes Von Pfaundler as having 
noted that the Chvostek sign was positive 10 
times more frequently in patients seen in private 
practice than in ward or clinic patients. 

Hummel! examined 4000 pupils from all 
kinds of schools and found no sex difference in 
the occurrence of the positive Chvostek sign. He 
found a 70 per cent constancy in that the students 
were either permanently Chvostek negative or 
Chvostek positive (this group was made up of 
all the students). Hummel'* and Uhse!® suggest 
the existence of an age disposition for the mani- 
festation or disappearance of the Chvostek sign 
as well as an individual disposition. Hummel!‘ 
states that 30 per cent of 2497 elementary school 
students, 19 per cent of 1063 grade school stu- 
dents and 40 per cent of 954 high school students 
showed a Chvostek sign. Hummel found no 
correlation between the presence of a positive 
Chvostek and the social strata of the students. 
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Bell and Bartels'® quote an incidence of 5 pe 
cent positive Chvostek tests in the normal 
population. 

In 1958, the author!'® published the results of 
testing 736 patients. The present study is ap 
evaluation of the Chvostek sign in 2387 patients, 


MATERIAL AND METHODS 


The author has attempted to record the follow. 
ing features of the Chvostek phenomenon: (1) 
constant method of production; (2) incidence 
of positive response in normal individuals; (3) 
incidence of positive response in various age 
groups; (4) incidence of positive response in racial 
groups; (5) incidence of positive response in sex 
groups; (6) incidence of positive laterality (ab- 
sence on one side and strength of one side over 
the other); (7) incidence of positive Chvostek | 
and/or II responses; (8) constancy of positive 
or negative response; (9) familial tendency to the 
positive Chvostek sign; (10) correlation of pos- 
tive response with blood chemical studies; and 
(11) correlation of positive response with diag- 
nosis of patient. 

The selection of cases was carried out in such 
a way as to eliminate those patients who already 
had a disease state known to be associated with 
the presence of tetany, such as hypoparathy- 
roidism, hypocalcemia, uremia, ete. Thus, it 
might be stated that the patients in this study 
were normal patients or patients with illnesses 
not associated with hypocalcemia. In a certain 
percentage of the positive cases blood calcium 
levels (as well as other determinations) wer 
carried out. When it became obvious that there 
was no definite correlation, these tests were not 
continued as a routine measure. The cost and the 
amount of laboratory personnel time involved 
outweighed the value of the negative informa- 
tion gained. 


Method of Production 


In reviewing the literature the author found 
no detailed description of the method of eliciting 
the Chvostek sign. In an effort to carry out 4 
study which could be compared with others the 
following repeatable method was used. The 
Chvostek I phenomenon is elicited by ligli 
percussion over a point located as follows: (1) 
0.5 to 1 em. below the zygomatic process of the 
temporal bone; (2) 2 em. anterior to the ear lobe; 
and (3) on a line with the angle of the mandible. 
The Chvostek II phenomenon is elicited by light 
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percussion over a point located on the line joining 
the zygomatic prominence and the corner of the 
mouth and about one-third of the distance from 
the zygoma. Figure 1 illustrates these points of 
location. In the individual with an elongated 
mandibular body and prominent or protruding 
lips the Chvostek I point is more anterior, and 


Fig. 1. Locatio 
Chvostek signs. 
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of points for eliciting the 


to the 


the Chvostek II point is closer 
zygomatic arch. 

A word of warning is offered against repeated 
firm percussion quite close together in time 
relationship (that is, taps within seconds of each 
other). This may cause a positive response to 
become negative temporarily. However, a 15 
to 30 sec. rest, foliowed by light percussion, will 
again reveal a positive response. 

For the most part the positive Chvostek sign 
did not involve the mandibular or ophthalmic 
branches. There were 11 cases in which the 
ophthalmic was positive, and 12 in which the 
mandibular was positive. 

Occasionally the jar of the tap will cause 
motion of the angle of the lip and the nose, and, 
thus, give the mistaken impression of a positive 
Chvostek sign. Lipstick applied widely at the 
corners of the mouth sometimes obscures the 
positive response. If the masseter muscle is kept 
tense, there may be a false negative response. 
Relaxation of the masseter may then yield a 
positive response. 

RESULTS 

The author has tested 2387 normal patients 
(clinic and private, white and Negro, male and 
female) for the presence or absence of a positive 
Chvostek sign. 

Age, Race, and Sex Distribution 

Figures 2 and 3 are graphic representations of 
the per cent positive Chvostek signs found in the 
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"various age groups and sexes. There was a 24.6 
per cent incidence of a positive Chvostek sign 
from birth to 9 year age group of white males. 
In the 10 to 19 year age group it was 50.7 per 
cent; 20 to 29 years, 38.8 per cent; 30 to 39 years, 
25.8 per cent; 40 to 49 years, 18.9 per cent; 50 
to 59 years, 5.0 per cent; 60 to 69 years, 1.2 
per cent; and 70 years and over, 0 per cent. The 
figures in the Negro males of corresponding age 
groups were: 32.2, 64.7, 39.4, 24.4, 12.2, 17.8, 0, 
and 0 per cent. There were no positive Chvostek 
signs in Negro males of 60 years or over, or in 
white males of 70 or over. The over-all incidence 
of the positive Chvostek in white males was 
24.3 per cent; in Negro males, 22.2 per cent. 
There was a 33.3 per cent incidence of a positive 
Chvostek sign from birth to 9 year age group of 
white females. In the 10 to 19 year age group it 
was 62.5 per cent; 20 to 29 years, 52.2 per cent; 
30 to 39 years, 40.1 per cent; 40 to 49 years, 25.7 
per cent; 50 to 59 years, 12.7 per cent; 60 to 69 
years, 1.2 per cent; and 70 years and over, 0 per 
cent. In Negro females the figures for the inci- 
dence of a positive Chvostek sign in the corre- 
sponding age groups were: from birth to 9 years, 
10 per cent; 10 to 19 years, 20 per cent; 20 to 
29 years, 46 per cent; 30 to 39 years, 33.3 per 
cent; 40 to 49 years, 22.7 per cent; 50 to 59 
years, 15.8 per cent; 60 to 69 years, 4.1 per cent; 
and 70 years and over, 0 per cent. The over-all 
incidence of the positive Chvostek sign in white 
females was 32.9 per cent; in the Negro females, 
27.3 per cent. — 
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Fic. 3. Incidence of positive Chvostek signs in females 
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In the total population tested there: was a 


27.8 per cent occurrence of a positive Chvostek 
sign. 

In general, these results are in agreement with 
a previous report.!® 


Laterality of Response 

The Chvostek sign was found to be positive on 
the left side in 8.7 per cent of those patients in 
whom the response was elicited. The Chvostek 
sign was positive on the right side in 7.7 per cent 
of the patients with this sign. The Chvostek sign 
could be elicited on both the left and the right 
sides in 83.6 per cent of the patients in whom the 
sign was positive. There was no definite correla 
tion with age, sex, or race. 3 


Chvostek I and II 

The positive Chvostek signs in this study had 
the following distribution: the Chvostek I was 
present in 10.4 per cent of the positive cases, the 
Chvostek II in 48.1 per cent, and the Chv ostek 
I and II in 41.5 per cent of the cases. 


Constancy of Response 


Although the follow-up examinations of the 
patients with positive Chvostek signs were limited 
in number, there was an indication that once 4 
patient exhibited a positive Chvostek response, 
it remained so. However, there might be a varit- 
tion in the laterality of the sign or in the intensity 
of the response. 
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Familial Tendency 


The author’s data on the familial incidence of 
the positive Chvostek are not statistically sig- 
nificant because of inadequate numbers, but there 
js an indication of a tendency for a positive sign 
to be present in the parent when it is present in 
the offspring. This is not necessarily true in the 
reverse direction; that is, an offspring need not 
exhibit a positive Chvostek sign simply because 
his parent has one. 


Blood Chemistry 


As stated earlier, blood samples from the first 
25 patients exhibiting a positive Chvostek sign 
were analyzed for the level of urea, calcium, phos- 
phorous, albumin, globulin, and alkaline phos- 
phatase with negative correlative results. The 
same was true of urinary Sulkowitch testings. 
Because of the laboratory expense and the per- 
sonnel time involved, as well as the lack of posi- 
tive correlative findings, this phase of the project 
was discontinued. 


Disease Process Present 


This series of cases revealed no common de- 
nominator in terms of a specific disease process 
being present or absent. 


DISCUSSION 


The incidence of the positive Chvostek signs 
in 2887 patients tested was 27.8 per cent (the 
incidence in white males was 24.3 per cent, in 
Negro males 22.2 per cent, in white females 32.9 
per cent and in Negro females 27.3 per cent). 
The 10 to 19 year age group was the group show- 
ing the age peak incidence in white males, Negro 
males, and white females. The 20 to 29 year age 
group showed the age peak incidence in Negro 
females. There was no positive Chvostek sign in 
any white person or in any Negro female over the 
age of 70 years, or in any Negro male over the 
age of 60 years 

In 83.6 per cent of the cases in which the 
Chvostek sign was positive it could be elicited 
on both the left and right sides. In 10.4 per cent 
of the positive cases the Chvostek I alone could 
be elicited, in 48.1 per cent, the Chvostek II 
alone, and in 41.5 per cent, both the I and II. 
This differs markedly from the previous study 
reported.'* There is an indication of the constancy 
of the positive Chvostek sign in the individual 
case. There is also some indication of a familial 
incidence of the positive Chvostek, with the 
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parent usually showing a positive response if the 
child has one. 

No correlation was demonstrated between the 
occurrence of a positive Chvostek sign and blood 
or urinary changes or the presence of specific 
disease processes. 


SUMMARY 


The occurrence of the positive Chvostek sign 
is analyzed in terms of age, sex, race, laterality, 
persistence of sign, familial tendency and blood 
chemistry values. 


Acknowledgment. The illustrations were pre- 
pared by Mr. Harold A. Thomas. 
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The editors of THE AMERICAN SURGEON will at all 
times welcome new books in the field of surgery and 
will acknowledge their receipt in these pages. The 
editors do not, however, agree to review all books 
that have been submitted without solicitation. 


Heritable Disorders of Connective Tissue, Ed. 2, 
333 pp. By Victor A. McKusick, M.D. C. V. Mosby 
Company, St. Louis, 1960. 

A second edition of this book attests an in- 
creased general interest in genetic disorders as 
well as in diseases of connective tissue. The first 
edition was a limited publication based on a series 
of articles from the Journal of Chronic Diseases. 
Clinical experience and investigations in the 
hereditary disorders of connective tissue have 
been considerably extended since it appeared. 
This second edition contains over 80 illustrations 
and 130 pages added to round out the clinical and 
pathologic descriptions. 

Dr. McKusick has used a systematic approach 
to his presentation and has included many patients 
_ he has seen personally. He concentrates our atten- 
- tion on those heritable diseases which represent 
abnormality of a single element or biochemical 
mechanism of connective tissue wherever it is 
found throughout the body. Interspersed with 
arresting historical notes (‘‘Ivar the Boneless,’’ 
_ p. 178), he discusses most thoroughly five par- 
ticular conditions—the Marfan syndrome, the 
Ehlers-Danlos syndrome, the Hurler syndrome, 
osteogenesis imperfecta, and pseudoxanthoma 
elasticum, all of which fulfill his criteria for in- 
herited diseases of connective tissue. In another 
chapter several additional, incompletely estab- 
_ lished disorders are classified and outlined. 
Beginning with a reasonably concise discussion 
of the clinical behavior of hereditary syndromes 
and the biology of normal connective tissue, Dr. 
McKusick traces the five established conditions 
_ with clearness and some humor. He succeeds in 
synthesizing much scattered information from 
widespread sources. 

The hereditary syndromes should become tools 
: for the study of normals, at least in the connective 
tissue sphere, he preaches. He urges the clinician 
to take a place with the “‘pure scientist”’ in “‘trying 


A is at the of 
each chapter. A useful index completes the 
volume. of Connective 


Tissue will a addition to the of 
internist, pediatrician and general practitioner 
alike, as they are the ones usually first to see these 
conditions. It is well recommended as profitable 
reading for medical students and “pure scien. 
tists,’’ too. 

Conrap BERENS Acton, MD, 


Cancer and Allied Diseases of Infancy and Child. 
hood. Edited by Irvine M. Arte, M.D., ap 
GerorGe T. Pack, M.D. 

This is a good book on tumors of childhood. 
It is possibly the best book written on the subject, 
and it fills a gap existent in the literature 
of tumors. The book deals with all the important 
groups of tumors to be found in childhood. All the 
chapters (23: 5 on general principles on the therapy 
of tumors and the rest on the particular problems 
in all different types of tumors found in children) 
are written by authors with large experience in 
their subjects. 

Allied diseases, such as leukemia and reticulo- 
endotheliosis, are well explained as are the hor. 
monal diseases related to the adrenal glands and 
breast. 

The orientation of the book is mostly surgical 
The radiotherapy principles in the treatment of 
tumors are well explained in the fourth chapter, 
however, in the actual treatment of each groupof 
diseases, the radiotherapy (principles, indications 
and techniques) in general is not in agreement with 
the modern standards of good radiotherapy; they 
probably were written by surgeons. 

The book is to be recommended for all students 
of cancer. 

FERNANDO G. BLoEeporn, M.D. 
Ring the Night Bell. By Paut B. Maaenuson. Little, 
Brown and Company, Boston, 1960. 

This is the autobiography of a dynamic surgeot 
whose driving energy seemed to know no bounds 
He possessed an inherent desire to be of help to 
those in need. This was demonstrated when he was 
a boy of seven. He watched and helped a kindly 
‘“‘woman-doctor’’ incise and drain an abscess 0 
his mother’s breast. Her skillful attention to his 
suffering mother sparked his mind to make 4 
decision. From that moment he would be a doctor. 

During the next few years, through public and 
high schools and college, he did what thousands 0 
American boys have done—learned something 
about everything, not starring in any one subject 
but participating in many activities where results 


could be observed. 
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Early in life he learned the lesson so valuable to 
any boy who has ambitions. This ‘‘do it yourself”’ 
attitude became uppermost in all his activities. 
When a fine looking and spirited horse was paraded 
in front of him, and he was told the horse was too 
spirited for him to handle, the challenge was ac- 
cepted, and Paul demonstrated that he could, and 
he did. When he began the study of medicine, he 
soon saw that he was challenged on almost every 
turn. What had been a boyish curiosity, when he 
snared gophers in order to dissect them to learn 
what made various parts of their bodies work, now 
assumed professional proportions, as he pursued 
the study of human anatomy, animal experimenta- 
tions, applied physiology and related diseases. 
His training was with a positive effort always. 

Early in his career he undertook the bone 
lengthening problem with success. 

Probably the greatest challenges ever to be pre- 
sented to him were the great number of severe 
traumatic cases he encountered. This was not by 
accident. He elected to go where ‘“‘trauma’”’ was 
frequent and extensive, and by showing his ability 
to handle many of these severe cases, he became 
one of the best bone and joint surgeons of the 20th 
century. No one realized better than Paul Mag- 
nuson that many severely injured would always be 
more or less handicapped. The realization of this 
truth, and the knowledge of the deficiencies of the 
medical service of the Veterans Administration, 
forced him into talking himself into a position 
where he would help direct the policies of the 
Veterans Administration to the benefit of the re- 
turning wounded. 

His demand that the staffing of the Veterans 
Administration Hospitals be handed to the Deans’ 
Committee was not accomplished by any whisper- 
ing campaign. It resulted from the untiring efforts 
of the uncompromising Paul Magnuson, who could 
meet all comers on any level of opposition until 
he had gained his objective. 

It is a facinating book, well written, and should 
be read by everyone who is interested in the wel- 
fare of his patients. 

C. Remo Epwarps, M.D. 


Essentials of Orthopaedics, Ed. 3. By WILEs, 
MS., F.R.C.S., F.A.C.S. Little, Brown & Com- 
pany, Boston, 1960. 

Dr. Wiles’ contribution to the orthopedic litera- 
ture has been accepted for over 10 years. This 
present third edition of his text on the general 
field of orthopedics represents a current and adept 
revision of an already successful text. The numer- 
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ous photographs, x-rays and diagrams to illustrate 
the subject matter are of excellent quality and are, 
therefore, of particular value to the new student in 
the field of orthopedics. 

Because of the broad scope of the material 
covered, this book should be of great value to men 
in the general practice of medicine. For the same 
reason this is a preferred text for the medical 
student as well as the student of orthopedics as a 
surgical specialty. 

A. GrBson Packarp, Jr., M.D. 


Mitra Operation for Cancer of the Cervix, 93 pp. By 
SuspopH Mirra. Charles C Thomas, Springfield, 
Illinois, 1960. 

This short monograph describes the author’s 
rationale and technique for the radical vaginal 
hysterectomy and combined pelvic lymphadenec- 
tomy for cervical carcinoma. Of the 57 cases oper- 
ated upon between 1949 and 1953, 35 or 61.4 per 
cent were 5-year survivors. Specifically, 65.9 per 
cent of stage I, 58.3 per cent of stage II and 42.8 
per cent of stage III cases survived 5 years. None 
of the groups is large enough to be statistically 
valid (only 7 stage III cases). As noted in other re- 
ports, the prognosis for gland positive cases is 
relatively poor when compared with similarly 
staged cases having tumor-free pelvic nodes. 

Radiotherapy is barely touched upon in the 
monograph. This is only the passing comment that 
“super volt radiotherapy is given as a routine 
treatment to those cases where there is parametrial 
or nodal metastases.”’ 

Two paragraphs regarding presurgical para- 
metrial injection of Au!* in 12 patients dismiss the 
experimental technique as not worth the compli- 
cations encountered. However, the technique of 
injection is not clearly described, and the quanti- 
ties of Au’ together with the time intervals be- 
tween injection and surgery in no way correspond 
with the procedure as outlined by those men who 
report good results with this material. 

The author’s conclusion that the primary surgi- 
cal results are better than the results obtained by 
primary radiotherapy are valid only if ‘‘radio- 
therapy”’ refers to the specific technique used in 
his institution. When radical surgery is to be done, 
this monograph illustrates a sound technique. 
However, no radiotherapist could possibly alter 
his views with respect to the relative value of 
surgery versus radiation after review of this book. 

The surgical procedure is well described and 
illustrations, although schematic, are adequate. 
S. Munrorp, M.D. 
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